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4.0

SAMPLE SUMMARY TABLES IN BRANCH TECHNICAL POSITION FORMAT

All sample data is summanzed in table form. The tables are titled “Radlologlcal
‘Environmental Monitoring Program Annual Summary” and use the following format as

: spec1ﬁed in the NRC Branch Techmcal P0s1t10r1

Column
1. Sample medium
2. Type and number of analyses perfdrmed

3. "'chqmred Lower Limits of Detectlon (LLD), see Sectlon 3.8, Table 3 8- 1 Thls _
: wordmg mdlcates that inclusive data is based on 4.66 S, (s1gma) of background (See

Section 3.7).
4. “The mean and range of the positive measured values of the indic‘atbflocitiohs.'l '
5; ‘The mean, range, and location- of -the - hlghest 1nd10ator annual mean Locatlon

designations are keyed to Table 3.3-1 in Section 3. 3

6. - :The mean and range of the positive measured values of the control locations.
7. The number of nonroutine reports sent to the Nuclear Regulatory Coﬁ@miésion.’ -
NOTE: Only positive measured vélﬁeg are used in statistical calculations. . '



TABLE 4.0-1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY
NINE MILE POINT NUCLEAR STATION UNIT 1 DOCKET NO. 50-220
NINE MILE POINT NUCLEAR STATION UNIT 2 DOCKET NO. 50-410
OSWEGO COUNTY, STATE OF NEW YORK, JANUARY - DECEMBER 2002*

Shoreline Sediment GSA (4): : .

(pCi/ke-dry) . Cs-134 150 <LLD <LLD <LLD 0
' Cs-137 180 49 (212 No. 5: 49 (2/2) <LLD 0

4553 1.5 at 80° 45-53

Fish GSA (21): (h)

(pCi/kg-wet) Mn-54 130 <LLD <LLD <LLD 0
Fe-59 260 <LLD <LLD JLD 0
Co-58 130 <LLD LD <LLD 0
Co-60 130 <LD 1D | <LLD 0
Zn-65 260 <LLD <LLD <LLD 0
Cs-134 130 JdID <LID - <LLD 0
Cs-137 150 16 (1/14) No. 2: 16 (1/7) <JLD 0

16-16 03at315°  16-16




. TABLE 4.0-1 (contlnued)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY
~ NINE MILE POINT NUCLEAR STATION UNIT 1 DOCKET NO. 50-220
NINE MILE POINT NUCLEAR STATION UNIT 2 DOCKET NO. 50-410
OSWEGO COUNTY, STATE OF NEW YORK, JANUARY - DECEMBER 2002*

© Surface Water - H-3(8): »
(pCi/liter) T 3 ; .
H-3 3000(c) 207 (1/14). 'No.3: 297 (1/4) _ <LLD
o o 207-297 0.6at55°  .297-297
GSA (34): | ‘ - Ao
Mn-54 15 41D . b 1 LD
" Fe-59 30 <LLD 1 <ILD o <LLD
Co-58 5 41D | . &ID LD
Co-60 15 41D <LLD B <LLD
Zn-65 30 . <LD | 2555, N <LLD
ze95 | 15 | <D ' ‘aw LD
 Nb-95 15 o amp 1D .. | . LD
eBL |15y | <D . . a1 |1 <«
cs3¢ |15 | a0 " awp |
Sese137 - |18 | . aw. | - <« | . awp
Ba/La-140 15 <LLD <LLD <LLD
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TABLE 4.0-1 (continued)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY
NINE MILE POINT NUCLEAR STATION UNIT 1 DOCKET NO. 50-220
NINE MILE POINT NUCLEAR STATION UNIT 2 DOCKET NO. 50-410

OSWEGO COUNTY, STATE OF NEW YORK, JANUARY -

DECEMBER 2002%*

Gamma Dose (127)

TLD (mrem per @ 4.8(119/119) (i) TLD #85 (g): 8.6 (4/4) 4.1 (8/8)
standard month) 3.1-04 0.2 at 294° 70-94 34-52
Air Particulates Gross Beta (260): 0.01 0.016 (208/208) R-1 0.016 (52/52) 0.0164 (52/52)
(pCi/m’) 0.0058 — 0.0263 1.8 at 88° 0.007 —0.026 " 70.008 - 0.027
I-131 (260): 0.07 <LLD <LLD <LLD
GSA (60):
Cs-134 0.05 <LLD <LLD <LLD
Cs-137 0.06 <LLD <LLD <D
Milk GSA (108): (e) (h)
(pCifliter) Cs-134 15 <LLD <LLD <LLD
Cs-137 18 <LLD <LLD <LLD
Ba/La-140 15 <LLD <LLD <LLD
I-131 (108):
131 ] <LLD <LLD <LLD




'TABLE 4.0-1 (continued)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY
NINE MILE POINT NUCLEAR STATION UNIT 1 DOCKET NO. 50-220
NINE MILE POINT NUCLEAR STATION UNIT 2 DOCKET NO. 50-410
OSWEGO COUNTY, STATE OF NEW YORK, JANUARY - DECEMBER 2002*

DA
Food Products GSA (16): (h) ,
(pCi/kg-wet) . -131 . 60 <LLD <LLD <LLD ‘ 0
Cs-134 ‘60 ‘ <LLD ‘ <LLD B b - <LLD 0

. Cs-137. - 1 80 <LLD . <LLD " <LLD 0
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TABLE NOTES:

*

(a)
(b)
(c)
(d)

()]

63)]
(®

(h)
®

Data for Table 4. 0-1 is based on TS/ODCM required samples unless otherwise indicated.

LLD valucs'as required by the TS/ODCM. LLD units are specified in the medium column.

Locatidn is distance in miles and direction in compass degrees based on NMP-2 reactor center-line. Units in this column are specified in medim‘n column.
The TS/ODCM specify an I-131 and tritium LLD value for surface water analysis (non-drinking water) of 15 pCi/liter and 3000 pCi/liter respectively.

The TS/ODCM do not specify a particular LLD value to environmental TLDs. The NMP-1 and NMP-2 Offsite Dose Calculanon Manuals contain specifications for
environmental TLD sensitivities.

The TS/ODCM criteria for indicator milk sample locations include locations within 5.0 miles of the site. There are no milk sample locations within 5.0 miles of the
site. Therefore, the only sample location required by the TS/ODCM is the control location. There were five optional locations during 2002,

Fraction of number of detectable measurements to total number of measurements. Mean and range results are based on detectable measurements only.

This dose is not representative of doses to a member of the public since this area is located near the north shoreline which is in close proximity to the generating
facility and is not accessible to members of the pubhc (See Section 5.2.4, TLDs).

Data includes results from optional samples in addition to samples required by the TS/ODCM.

Indicator TLD locations are: #7, 15, 23,75, 76,77, 78,79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98 18, 56, and 58. Control TLDs are
all TLDs located beyond the mﬂuencc of the site (TLD #: 14, 49).
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5.0

DATA EVALUATION AND DISCUSSION

A

Int‘rod[uct_ion |

" Each year the results of the Annual Radlologrcal Environmental Momtormg Program

are evaluated considering plant operations at the site, the natural processes in the
environment and the archive of hlstorlcal environmental radlologlcal data. A number

- of factors are ‘considered in the course of evaluating- and interpreting the Annual

Environmental Rad1010g1ca1 Data. _This mterpretatmn can be made’ using several
methods including trend analySIS populatlon dose estimates, risk estimates to the
general ~population - based on 51g1uﬁcance of environmental - concentrations,

~ effectiveness of plant ‘effluent controls and specific research areas. The report not
" only presents the data collected during | the 2002 sample program but also assesses the

significance of radionuclides detected in the environment. It is 1mp0rtant to note that
detection of a radionuclide is not, of itself, an indication of environmental

" 'significance. Evaluation of the impact of the radionuclide in terms of potential
" increased dose to man, in relation to natural background, is necessa.ry to determine the
, true s1gmﬁcance of any detectron

Units of Measure
Some of the units of measure used in this report are explained below.

Radioactivity is the number of atoms in a material that decay per unit of time. Each
time an'atom decays, radratlon is emitted. The curze (Ci) is the unit used to describe
the activity of a material and indicates the rate at which the atoms are decaying. One
curie of activity indicates the decay of 37 billion atoms per second.

N

Smaller units of ‘the curie are used in this- report. ‘Two common' units are the

" microcurie (uCi), ‘one millionth (0.000001) of a cutie, and the picocurie (pCi), one
-~ trillionth (0.000000000001) of a-curie.” The picocurie is the unit of radiation that is

routinely used in this report. The mass, or weight, of radioactive material that would

result in one curie of act1v1ty depends on the disintegration rate or half life. For

example one gram of rad1um-226 contains one curie of activity, ‘but it would require
about 1.5 million grams of natural uranium to equal one curie. Radium-226 is more
radioactive than natural uranium on a weight or mass basis.
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Dose/Dose to Man

The dose or dose equivalent, simply put, is the amount of ionizing energy deposited or
absorbed in living tissue. The amount of energy deposited or ionization caused is
dependent on the type of radiation. For example, alpha radiation can cause dense
localized ionization that can be up to 20 times the amount of ionization for the same
energy imparted as from gamma or x-rays. Therefore, a quality factor must be applied
to account for the different ionizing capabilities of various types of radiation. When
the quality factor is multiplied by the absorbed dose, the result is the dose equivalent,
which is an estimate of the possible biological damage resulting from exposure to any
type of ionizing radiation. The dose equivalent is measured in rem (roentgen
equivalent man). In terms of environmental radiation, the rem is a large unit.
Therefore, a smaller unit, the millirem (mrem) is often used. One millirem is equal to
0.001 of arem. ' |

~ The term “dose to man” refers to thé dose or dose equivalent that is received by

members of the general public at or beyond the site boundary. The dose is calculated
based on concentrations of radioactive material measured in the environment. The
primary pathways that contribute to the dose to man are the inhalation pathway, the
ingcstig)n pathway and direct radiation. A-

Discussion

There are three separate groups of radionuclides that were measured in the
environment in the media analyzed for the 2002 sampling program. The first of these
groups consists of those radionuclides that are na\mrally occurring. The environment
contains a significant inventory of naturally occurring radioactive elements. The
components of natural or background radiation include the decay of radioactive
elements in the earth’s crust, a steady stream of high-energy particles from space
called cosmic radiation, naturally-occurring radioactive isotopes in the human body,
like potassium-40, medical procedures, man-made phosphate fertilizers (phosphates -
and uranium are often found together in nature), and household items like televisions.
In the United States, a person’s average annual exposure from background radiation is
360 mrem, as illustrated on the folldwing Background Radiation Chart (Ref. 14).



ALL SOURCES

RADIATION EXPOSURE 'ggt;ﬂ:g:
360 mremfyr

MEDICAL X-RAYS 1%

TERRESTIAL 8%

'CONSUMER

S . . COSMIC 8% -  NUCLEARMEDICINE 4% - PRODUCTS 3%
o ) MAN- o Occupationat  03%
. MADE 18% Fallout - 03%
Radiatlon Expasure In the U.8.> . Lo R .. . Muclear Power 0.1%

{Percent of Tetal Effective Daae)

NCRRP 83 1987 Miscellaneous 0.1% .

A number of radlonuchdes are present in the envxronment due to sources such as
cosrmc radiation and fallout from nuclear weapons testmg These radionuclides are
expected to be present in many of the environmental samples collected in the vicinity
Vof the Nine Mile Point Slte. Some of the, radxonuchdes normally present include:

e Tritium, present as a result of the'intera(:ﬁon of cosmic radiation with the
upper atmosphere, '

- _Beryllium — 7, present as a result of the interaction of cosmic radiation with
the upper atmosphere,

. Potassium —-,40 dnd rddium-226, neturally ‘occunfing fadiendclides found in
_ the human body and thrbughput the environment, la‘nd .

- e Fallout radionuclides from . nuclear weapons testing, including cesium-
137, strontium-89, and strontium-90.

Beryllium-7 and potassium-40 are especially common-in REMP sampl_es. Since they
-are naturally occurring and are abundant, positiye results for these radionuclides are
reported in some cases in Section 6.0 of this reporf. ‘ Corrlparisdps of program samples
s to natural background radiation are made throughout this section to help put program
results into perspective and to aid the reader in determining what, if any, significant
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impact is demonstrated by the Radiological Environmental Monitoring Program
(REMP) results. '

The second group of radionuclides that were detected are a result of the detonation of
thermonuclear devices in the earth’s atmosphere. Atmospheric nuclear testing during
the early 1950s produced a measurable inventory of radionuclides presently found in
the lower atmosphere as well as in ecological systems. In 1963 an Atmospheric Test
Ban Treaty was signed. Since the treaty, the global inventory of man made
radioactivity in the environment has been greatly reduced through the decay of short
lived radionuclides and the removal of radionuclides from the food chain by such
natural processes as weathering and sedimentation. This process is referred to in this
report as ecological cycling. Since 1963, several atmospheric wéapons tests have been
conducted by the People’s Republic of China. In each case, the usual radionuclides
associated with nuclear detonations were detected for several -months following the
test and then after a peak detection period diminished to a point where most could not
be detected. Although reduced in frequency, atmospheric testing continued into the
1980's. The resulting fallout or deposition from these most recent tests has influenced
the background radiation in the vicinity of the site and was evident in many of the
sample media analyzed over the years. The highest weapons testing concentrations’
were noted in samples collected for the 1981 Environmental Surveillance Program.
Cs-137 was the major byproduct of this testing and is still detected in a number of
environmental media.

The third group of radionuclides that may be detected in the environment are those
that are related to nuclear power technology. These radionuclides are the byproduct of
the operation of light water reactors. These byproduct radionuclides are the same as
those produced in atmospheric weapons testing and found in the Chernobyl fallout.
This commonality makes a determination of the source of these radionuclides that may
"be detected in environmental samples difficult. During 2002, H-3 and Cs-137 were
potentially plant-related radionuclides detected in the REMP samples.

A number of factors must be considered in performing radiological sample data
evaluation and interpretation. The evaluation is made using several approaches
including trend analysis and dose to man. An attempt has been made not only to
repbrt the data collected during 2002; but also to assess the significance of the
radionuclides detected in the environment as compared to natural and other manmade
radiation sources. It is important to note that detected concentrations of radionuclides
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in the local environment as a result of human technology are very small and are of no
or little significance from an environmental or dose to man perspective.

.. The 1987 -per capita average dose was determined to be 360 mrem per year from all
sources, as noted in NCRP Report No. 93 (Reference 14). This“avérage dose includes
| SUChAexpc')sure,sou.rces as natural radiation, occupational exposure, weapons testing,
consumer products and nuclear medicine. The 1987 per capita dose rate due to natural
‘sources was 295 mrem per year. The per capita radiation dose from nuclear power
production nationwide is less than one mrem per year.

‘The natural background gamma radiation in the environs of the Nine Mile Point Site,
resulting from radionuclides in the atmosphere .and in the .ground, accounts for
approximately 60-65 mrem per year. This dose is a result of radionuclides of cosmic
origin (for example Be-7) and of primordial origin (Ra-226, K-40, and Th-232). A
dose of 60 mrem per year, as a background dose, is significantly greater than any
possible doses as a result of routine operations at the site during 2002. .

The results of each sample medium are discussed in detail in Sections 5.1 and 5.2.
" This includes a summary of the results, the estimated environmental impact, a detailed
-review of any relevant detections with a dose to man estimate where appropriate, and
an analysis of possible long term and short term trends.

During routine implementation of the Radiological Environmental Monitoring
Program, additional or optional environmental pathway media are sampled and

analyzed. These samples are obtained to:

¢ Expand the area covered by the program beyond that required by the operating
license, ' ‘

» Provide more comprehensive monitoring than is currently required,
» Monitor the secondary dose to main pathways, and

e Maintain the analytical data base established when the plants began commercial

operation.
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These additional samples may include: aquatic vegetation (cladophora), bottom
sediment, mollusk, milk (Sr-90), meat, poultry and soil samples. The optional
samples that are collected will vary from year to year. In addition to the optional
sample media, additional locations are sampled and analyzed for those pathways
required by TS/ODCM. These additional sample locations are obtained to ensure that
a variety of environmental pathways are monitored in a comprehensive manner. Data
from additional sample locations that are associated with the required TS/ODCM
sample media are included in the data presentation and evaluation. When additional
locations are included, the use of this data is specifically noted in Section 5.1 and 5.2.

Section 6.0 contains the analytical results for the sample media addressed in the report.-
Tables are provided for each required sample medium analyzed during the 2002
program.

The tables comprising Section 7.0, Historical Data Tables, contain statistics from
previous years environmental sampling. The process of determining the impact of
plant operation on the environment includes the evaluation of past analytical data to
determine if trends are changing or developing. As state-of-the-art detection
capabilities improve, data comparison is difficult in some cases. For example, Lower
Limits of Detections (LLDs) have impr&ved significantly since 1969 due to
technological advances in laboratory procedures and analytical equipment.
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AQUATIC PROGRAM

The aquatic program consists of samples collected from three env1ronmental pathways These

¥ 'pathways are:

P

Shoreline Sediment

* Fish

Surfaéé 'Wétérs -

Section 6.0, Tables 6-1 through 6-4 present the analytical results for the aquatic samplcs :

f/collected for the 2002 sampling period.



5.1.1 SHORELINE SEDIMENT RESULTS

A.

Results Summary
Shoreline sediment samples were obtained in April and October of 2002 at one off-site
control location (near Oswego Harbor) and at one indicator location which is an area

east of the site considered to have recreational value.

A total of four sediment samples were collected for the 2002 sample program, two

'~ indicator and two control. Cs-137 was detected in both samples collected from the

Sunset Bay indicator location in 2002 and ranged from a minimum of 0.045 pCi/g
(dry) to a maximum of 0.053 pCi/g (dry). Cs-137 was not detected in samples
collected from the control location during 2002; however, Cs-137 has been detected in
past control samples. Cs-137 was detected in control samples collected in 1993 at an
average concentration of 0.027 pCi/g.

The general lack of Cs-137 at the control location is attributed to the differences in the
sediment types between the two sample locations (See Data Evaluation and
Discussion). The source of the Cs-137 detected in the indicator shoreline sediment is
considered to be the result of fallout from atmospheric nuclear weapons testing and
not from operations at the site. The mean concentration of Cs-137 measured in the
2002 indicator samples, is the lowest measured concentration since sampling began in
1985. Historical mean concentrations measured at the indicator location ranged from
a maximum mean of 0.33 pCi/g in 1993 to a minimum mean value of 0.05 pCi/g (dry)
in 2002. The results for the 2002 control location were less than the detection limit.
No other plant related radionuclides were detected in the 2002 shoreline sediment

samples.

The calculated potential whole body and skin doses which may result from the
measured Cs-137 concentrations are extremely small and are insignificant when
compared to natural background doses.

The following is a graph of the average Cs-137 concentration in shoreline sediment

samples over the previous nine years. This graph illustrates a general downward trend
in the Cs-137 concentrations since 1993.
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Dafa Evaluation and Discussion

- Shoreline sediment samples are routirit;ly collected twice ﬁer year from the shoreline
of Lake Ontario. Samples are collécted from one indicator location (Sunset Bay), and
one control location (Lang’s Beach). Samples were collected from both the indicator
and control locations in Apn'l and October 2002. The results of these sample
collections are presented in Section 6.0, Table 6-1, “Concentrations of Gamma
Emitters in Shoreline Sediment Samples — 2002”. Cesium—137 (Cs-137) and
potassium-40 (K-40) were the significant radionuclides detected in the sediment
samples. - ' A S o ’ '

.Cs'—’137 was -detected in both April and October indicator samples collected for the
2002 program. The measured concentrations for these samplés were 0.053 pCi/g (dry)
and 0.045 pCi/g (dry). The presence of Cs-137 in certain environmental sample media
such as soil, shoreline sediment and fish is common, Cs-137 is a fission product that
is produced in power reactors and during atmospheric‘vx'/capOns testing.: In addition to
the Cs-137 found in the environment as‘a result of past weapons 'testing, a significant
inventory of Cs-137 was also introduced globally as a result of the Chernobyl accident
in 1986. Because Cs-137 is found in environmental samples as a result of weapons
testing and Chernobyl, it is difficult to accurately determine the source of Cs-137
- measured in the sediment sample. It is highly probable that the source of the cesium is
from sources other than the operation of plants at the Nine Mile Point Site. It is likely
that any sediment sample'containing Cs-137 concentration which were the result of
plant operation would also contain other plant related isotopes such as Co-60 and Cs-
134. The absence of corroborating isotopes would indicate that the source of Cs-137
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in sediment samples is from the existing background Cs-137 which is attributed to
weapons testing and the Chernobyl accident. This assessment is further substantiated
by the fact that Cs-137 was detected in the 1993 sediment control sample. Cs-137 has
been routinely measured in the control samples of other environmental media such as
fish and soil. '

The general absence of Cs-137 in the control samples is attributed to the differences in
the sediment types between the two saniple locations. Few shoreline regions west of
the site contain fine sediment and/or sand which would be representative of the
indicator location. It is difficult to obtain control samples that are comparable in
physical and chemical characteristics to the indicator samples. Other factors, which
include changing lake level and shoreline erosion, further complicate attempts at
consistency in shoreline sediment sampling. Recent soil samples from locations
beyond any expected influence from the site have contained levels of Cs-137 equal to
or greater than the concentrations found in 2002 shoreline sediment. The Cs-137 is
commonly found in soil samples and is attributed to weapons testing fallout.
Shoreline samples containing soil or sediment are likely to contain Cs-137.

Dose Evaluation

The radiological impact of Cs-137 measured in the shoreline sediment can be

evaluated on the basis of dose to man. In the case of shoreline sediments, the critical
pathway is direct radiation to the whole body and skin. Using the parameters provided
in NRC Regulatory Guide 1.109, the potential dose to man in mrem per year can be
calculated. The following regulatory guide values were used in calculating the dose to

man:

* A teenager spends 67 hours per year at the beach area or on the shoreline,
o The sediment has a miass of 40 kg/m? (dry) to a depth of 2.5 cm,
e The shoreline width factor is 0.3, and

¢ The maximum measured Cs-137 concentration of 0.053 pCi/g (dry)

Using these conservative parameters, the potential dose to the maximum exposed
individual (teenager) would be 0.00018 mrem/year to the whole body and 0.00021
mrem/year to the skin. This calculated dose is very small and is insignificant when
compared to the natural background annual exposure of approximately 60 mrem.
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Data Trends

The mean Cs-137 concentration for the shoreline sediment indicator samples for 2002
was 0.05 pCi/g (dry), which is the lowest mean concentration measured since
- sampling was initiated in 1985. Indicator samples collected in 1985 through 1988
-contained no measurable concentrations of Cs-137. The mean values for previous ten
years (1992 — 2001) ranged from a-maximum mean value of 0.33 pCi/g (dry) in 1993

to a minimum mean of 0.07 pCi/g (dry) in 1998, 2000 and 2001. The mean indicator
results for the previous five yéar period ranged from a maximum mean of 0.16 pCi/g
- (dry) in 1997 to a minimum mean of 0.07 pCi/g (dry) in 1998, 2000 and 2001.

/Cs-137 was not detected in samples collected from the control Jocation during 2002.

A review of indicator and control sample results for 1985 — 1988 indicate only
naturally occurring radionuclides present in shoreline sediment. The period from 1989
to 2002 shows the presence of Cs-137 in the indicator samples. The historical data
shows an emergence of Cs-137 concentrations in 1989 which continues through 2002.
The trend since 1989 shows a reduction of Cs-137 concentrations over the- four year
period to the concentration of 0.13 pCi/g (dry) measured in 1992.: The 1993 sample
showed 4n increase in Cs-137 concentration to 0.33 pCi/g (dry) followed by a
. _reduction in concentration to 0.24 pCi/g (dry) in 1994 and continued general

: reductionsr through 2002 to 0.05 pCi/g (dry). The overall five year trend for Cs-137
- concentrations in shoreline sediment is a steady reduction in concentrations from yéar
to year to a low mean concentration of 0.05 pCi/g (dry) in 2002. -

Shoreline sediment sampling at the indicator location commenced in 1985. Prior to
1985, no data were available for long term trend analysis. . : -

" Tables 7-1 and 7-2 in Section 7.0 illustrate historical environmental data for shoreline

- sediment samples.
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5.1.2 FISH SAMPLE RESULTS

A.

Results Summary

A total of 21 fish samples were collected for the 2002 sample program. Fish species
collected included Smallmouth Bass, Brown Trout, Lake Trout, Walleye and Salmon.
Analytical results showed one sample having a detectzib_le concentration of Cs-137.
Cs-137 is a radionuclide related to past weapons testing. No other plant related
radionuclides were detected in any of the other fish samples collected in 2002.

Cs-137 was detected in the Walleye indicator sample with a concentration of 0.016
pCi/g (wet). This concentration is consistent with Cs-137 mean concentrations found
in Walleye samples collected over the past 4 years. This concentration of Cs-137 is
very low and is below the required Lower Limit of Detection (LLD) of 0.15 pCi/g
(wet) for Cs-137 in fish.

The small concentration of Cs-137 detected in the one Walleye indicator sample
represents approximately 5% of the total fish samples collected from both the on-site
and off-site locations. This percentage is consistent with fish samples collected in
2000 and is lower than the 9% and 11% for fish samples collected and analyzed in
1999 and 1998 respectively. In 1990, 43% of all samples collected contained Cs-137
with a mean concentration of 0.044 pCi/g (wet). This represents an overall downward
trend in fish Cs-137 concentrations over the last thirteen years. Intermittent detection
of Cs-137 in control and indicator samples began in 1996 and was not detected in any
fish samples collected for the first time in 2001.

Comparable concentrations of Cs-137 are routinely found in samples of other aquatic
media such as shoreline sediment, bottom sediment and aquatic vegetation. The
potential whole body and critical organ doses calculated as a result of fish
consumption by humans are very small. The dose that could result from the Cs-137 in
fish can be considered background exposure because of the sources of the Cs-137.

The fish sample results demonstrate that plant operations at the Nine Mile Point Site

have no measurable radiological environmental impact on the upper levels of the Lake
Ontario food chain.
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Data Evaluation and Discussion

Gill nets were used to collect fish from designated indicator and control sample
locations. One control location was established in the Oswego Harbor area located
gfeater than five miles from the site, and two indicator locations were established in
the vicinity of the Nine Mile Point Nuclear Station (NMPNS) and James A.

‘Fitzpatrick Nuclear Power Plant (J AFNPP) discharges. All samples were analyzed for
‘gamma emitters. ‘Table 6-2 shows individual results for all the samples collected in
- 2002 in units of pr/ g (wet)

The spring fish collection was made up of 12 individual samples representing 4
separate species. Smallmouth Bass, Brown Trout, Lake Trout and Walleye were
collected from all sample locations.

The total fall fish collection was comprised of 9 individual samples representing 3

. individual species. - Smallmouth Bass, Brown Trout, and Sa]mon were also collected
" from all sample locations.

Cs-137 was detected in one of the 8 indicator samples collected in the spring from the
NMPNS indicator sample at‘a concentration of 0.016 pCi/g (wet). Cs-137 was not

* detected in fish species collected from the JAFNPP indicator or control locations for

the same sample period or in any of the fish samples collected dunng the fall sample
period. L

- The Cs-137 indicator concentration was consistent with Cs-_137 concentrations
detected in 2000 control and 1999 indicator samples. The source of the Cs-137 in fish

samples is considered to be the existing Cs-137 background 'concentratlon in the
environment from weapons testing and Chernobyl. '

Dose Evaluation

Some Lake Ontario ‘ﬁsh’speciesi may be consi:der;ed ah'im'poirtaﬁt food source due to
the local sport fishing industry. ‘Therefore, these fish are an mtegral part of the human

food chain. Based on the use of fish in the local diet, a conservative estimate of

potent1a1 dose to man can be made. Assummg that an adult consumes 21 kg and a
teen consumes 16.0 kg of fish per year (Regulatory Guide 1.109 maximum exposed
age group) and the fish consumed contains a Cs-137 concentration of 0.016 pCilg
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(wet), the adult whole body dose received would be 0.024 mrem per year. The organ
of interest for Cs-137 is the teen liver; which would receive a calculated dose of 0.038
mrem per year. The Cs-137 whole body and organ doses are conservatively estimated
doses based on the consumption of fish species from the Nine Mile Point area. Due to
the long half-life of Cs-137, no radiological decay is assumed for the calculation of

" doses.

In summary, the potential whole body and organ doses received as a result of fish
consumption are very small. The dose to man that could be received from the
indicator sample group is considered to be background exposures. The dose to man
from operation of the plants at Nine Mile Point via the fish pathway is of no
significance. '

Data Trends

Results for the previous five years (1997 through 2001) have shown a steady
downward trend of Cs-137 levels in both the control and indicator samples. During
the period of 1990 through 1994, control and indicator mean results were on a small
downward trend with a small rise in 1993. The 1994 through 2002 results as a group
are the lowest Cs-137 concentrations measured since sampling began in 1974.
Intermittent detection of Cs-137 in control and indicator samples began in 1999 and
was not detected in any fish samples collected for the first time in 2001.. The graph
below illustrates the mean Cs-137 concentration for indicator and control samples
collected over the past 10 years.
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The long term trend shows that mean concentrations of Cs-137 for indicator samples
have decreased from a maximum mean concentration of 1.4 pCi/g (wet) in 1976 to a
minimum mean concentration of 0.018 pCi/g (wet) in 1997. The decreasing trend
- continued throughout 2002 with intermittent detections beginning in 2000. Control
~sample Cs-137 results have also decreased from a maximum mean concentration of

12 pCi/g (wet) in 1976 to intermittent detections beginning in 1999. Fish results for
~the 2002 indicator sample shows a’decrease in concentration by a factor of
' approximately 87 compared to 1976. Control results have shown a similar reduction.

- The general long term decreasing trend for Cs-137 concentrations found in fish,

illustrated in the graph below, is most ‘probably a result of the cesium becoming
‘unavailable to the ecosystem due to ion exchange with soils and sediments and
radiological dgcay. The concentrations of Cs-137 detected in fish since 1976 are a
result of weapons testing fallout. The general downward trend-in concentrations will
continué as a function of additional ecological cycling and nuclear decay. -
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Tables 7-3 and 7-4 in Section 7.0 show historical environmental sample data for fish.
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5.1.3 SURFACE WATER (LAKE)

A.

Results Summary

The TS/ODCM require that monthly surface water samples be taken from the respective
inlet water supply of the James A. FitzPatrick N.P.P. and NRG Energy's Oswego Steam
Station. In conjunction with the required-samples, three additional Lake Ontario surface
water locations are sampled and analyzed. These additional locations are the Oswego
City Water Intake, the NMP Unit #1 Intake and the NMP Unit #2, Intake. Gamma
spectral analysis was performed on 24 monthly composite samples from the TS/ODCM
locations and on 36 monthly composite samples from the additional sample locations.
The results of the gamma spectral analysis show that only naturally occurring
radionuclides were detected in the 60 samples from the five locations collected for the
2002 Sampling Program. The two naturally occurring radionuclides detected were K40
and Ra-226 and are not related to operations of the plant. Monthly composite samples
show no presence of plant related gamma emitting isotopes in the waters of Lake Ontario
as a result of the operation of the plant.

. The monthly surface water samples are composited on a quarterly basis and are analyzed

for tritium. A total of 20 samples were analyzed for tritium as part of the 2002 REMP
program. The results for the 2002 samples showed two posi'tivé detections of tritium and
the remaining 18 results were below the established measurement sensitivity and are
reported as less than the lower limit of detection (<LLD) The two positive detections
were very near the measurement threshold and were detected in the FitzPatrick second
quarter inlet sample and the Oswego City Water second 'quarter inlet sample. The
FitzPatrick sample had a measured concentration of 297485 pCi/l and is designated as an
indicator sample. The Oswego City Water inlet sample is considered to be representative
of a control sample and contained a similar concentration of 268+83 pCi/l. Both of these
sample results are near the established detection limit and are consistent with historical
levels of tritium measured in Lake Ontario control samples. Tritium is found in the
environment at low concentrations as a result of natural production from cosmic ray
interaction in the upper atmosphere and from past weapons testing. The measured
concentrations of these samples are within the normal historical variation for naturally
occurring tritium levels in surface water. There is no indication of a long-term buildup of
tritium concentrations in the surface water adjacent to the site.
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1

Data Evaluation and Discussion

Gamma spectral analysis was performed on monthly composite sainples from five Lake -
Ontario samphng locations. No plant related radlonuclldes were detected in 2002

| ; samples This is cons1stent w1th lnstoncal data which has not shown the presence of

plant related radionuclides in surface water samples
Tntlum samples are quarterly samples that are a cornposrte of the appropriate monthly
samples. Tritium results for the James ‘A. FitzPatrick inlet canal samples had one positive

_detection of 29785, and the remaining results had a LLD that ranged from <270 pCifl to
L d90 pCi/l. ‘The TS/ODCM control location (Oswego Steam Station inlet canal) results
~ showed no posrtlve detectlon and the sample results had an LLD range of <260 pCi/l to

<280 pc1/1

o Tntlum was also detected in one of the twelve ophonal Lake Ontano samples collected
‘ “in the 2002 program The second quarter Oswego City Water inlet sample showed a

measured concentration of 268+83 pC1/l The Oswego C1ty Water inlet is sampled to
monitor dnnkmg water quality and is representative of a control’ locatron due to its
distance from the site. The city water inlet is located 7.8 miles west of the site in an “up-
stream’f direction based on the current patterns in the lake." The two measured

»concentrations of tritium in the 2002 sample program are' well within the.bounds for
~ control locatlon concentrations measured over the past ﬁfteen years. The remaining three

sample locations ‘showed no measurable concentrations of tritium in the samples

collected for the 2002 sample program.

A summary of tritium re'sults; for the 2002 sample program is listed below:

Tritium Concentration pCi/liter

- Sample o - Mean

| _ Location annum Ma}rlmum (Annual)

_ JAF Inlet (Indicator)* =~ - Q7O 297485  297+85
Oswego Steam Inlet ContrOl)* Q60 <280 <70
NMP#iInlet - <270 <290 <275

- "NMP#2Inlet . -+ . L2700 7 <290 <75
Oswego City Water Supply - . <260. . . 268+83 . 268+83

xS ample location requlred by TS/ODCM
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Dose Evaluation

The measured concentration of tritium in the FitzPatrick inlet sample is consistent with
off-site control concenfrations based on historical control location results. The
radiological impact to members of the public from low levels of tritium in water is
insignificant. This can be illustrated by calculating a dose to the whole body and
maximum organ using Regulatofy Guide 1.109 methodology.. Based on a water
ingestion rate of 510 liters/year and the maximum measured concentration of 297 pCi/l.
The calculated dose would be 0.031 mrem to the child whole body and 0.031 mrem to
the child liver (critical age group/organ).

The drinking water sample- is from the Oswego City water intake, which is drawn from
Lake Ontar'io.' at a location more distant from the site than the control location. The
maximum potential_ dose from the use of Oswego City water can be calculated using the
LLD concentration calculated for the city water supply. The calculated dose from tritium
at this location, using the LLD concentration of <290 pCi/l, would be 0.03 mrem to the
child whole body and 0.03 mrem to the child liver. Doses, calculated from the 2002
sample results, are considered background doses and are negligible compared to the 300
mrem annual dose considered to be the overall background annual dose from all sources.

Data Trends

There are no data trends for gamma emiﬁers such as Cs-137 and Co-60 as historically
these radionuclides have not been detected in lake water samples.

Tritium results for the 2002 lake water samples were consistent with results from the
previous five years for both the indicator and control locations. During the previous five
year period the maximum mean indicator and control concentrations were measured in
1999. The mean measured tritium concentrations for the previous five year period of
1997 - 2001 ranged from 190 pCi/l to 365 pCi/l for the control and 160 pCi/l to 233 pCi/l
for the indicator locations. By comparison, the mean 2002 tritium concentrations were
<270 pCifl for the control and 297 pCi/l for the indicator location. The previous five year
data indicates no significant trends in either the indicator or the control mean
concentrations. This previous five year data set is consistent with long term tritium
results measured at the site. The indicator data from the previous ten year period, 1992
through 2001, is representative of natural variations in environmental tritium
concentrations with no significant levels of tritium measured. The 1999 mean control
value of 365 pCil is the highest concentration measured since 1986 but is within the
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variability of results measured over the life of the program. The ten year historical
" results are consistent between the control and indicator locations with no large variation
in the measured results. ‘ '

The following graph illustrates the concentrations of tritium measured in Lake Ontario
over the past 28 years at both an mdlcator and control location. Prior to 1985, the
Oswego, City Water Supply results are used as control location data as this location .
closely approximates the Oswego Steam Station, the current control location.

Surface Water Tritium
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Historical data for Surface Water Tritium is presented in Section 7.0, Tables 7-7 and 7-8.

519



5.2

TERRESTRIAL PROGRAM

The terrestrial program consists of samples collected from four environmental pathways.

‘These pathways are:

e Airborne particulate and radioiodine,
e Direct Radiation,
e Milk, and

¢ Food Products

Tables 6-5 through 6-12 present the analytical results for the terrestrial samples collected for
the 2002 reporting period.
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5.21 AIRPARTICULATE GROSS BETA

A,

- Results Summary

‘Weekly, air samples were collected and anal‘yzed for particulate gross beta particulate
activity. - For the 2002 program, a total of 52 samples were collected from control

location R-5 and 208 samples were collected from indicator locations R-1, R-2, R-3,
and R-4. These five locations are required by the TS/ODCM. Additional air sampling
locations are maintained and are discussed in Section 5.2.1.B below. The mean gross

- beta concentration for samples collected from the control location (R-5) in 2002 was

0.016 péi/m3. The mean gross beta concentration for the samples collected from the

" indicator locations (R-1, R-2, R-3, and R-4) in 2002 was 0.016 pCi/m3.- The mean

gross beta results for the indicator and the control stations were equal in 2002. The

'~ consistency between the indicator and control means demonstrates that there are no

increased airborne radioactivity levels in the general vicinity of the site. The indicator
results are consistent with concentrations measured over the last fourteen years. This
consistency demonstrates that the natural baseline- gross beta activity has been
reached. - The manmade radionuclide -contribution to the natural background from
atmospheric weapons testing and Chernobyl can no longer be detected above the
background concentrations of naturally occurfing beta emitting radionuclides.

Data Evaluation and Discussion

The air monitoring system consists of fifteen sample locations, six on-site and nine'

- off-site. Each location is sampled weekly for particulate gross beta activity. A total of

780 samples were collected and'analyzed as part of the 2002 program. Five of the
nine off-site locations are required by TS/ODCM. These locations are designated as

" R-1,R-2,R-3,R-4, and R-5. R-5 is a control location required by the TS/ODCM and

is located beyond any local influence from the site. In addition, optional off-site and
on-site air sample locations are maintained from which weekly samples are collected.
The optional off-site locations are designated as D-2, E, F and G. The optional on-site
locations are designated as D-1, G, H, I, J and K. o ‘

- Gross beta analysis requires that the samples be counted no sooner than 24 hours after

collection. ~This allows for the decay of short half-life naturally occurring
radionuclides, thereby increasing the sensitivity of the analysis for plant related
radionuclides.
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Tables 6-5 and 6-6 in Section 6.0 present the weekly gross beta activity results for
samples collected from the off-site and on-site locations.

The average annual gross beta indicator concentrations for the TS/ODCM indicator
stations (R-1, R-2, R-3 and R4) was 0.016 pCi/m3. The off-site TS/ODCM control
station (R-5) annual mean gross beta concentration was 0.016 pCi/m3. The minimum,
maximum and average gross beta results for sample locations required by TS/ODCM

were:
| Concent:rétion pCi/m’
Location Minimum Maximum Mean
R1 0.007 10,026 0.016
R2 - 0.006 0025 - - 0016
R-3 0.007 0.025 - 0.016
R-4 10.007 0.025 0.016

R-5 ' 0.008 0.027 0016

The mean weekly gross beta concentrations _measured in 2002 are illustrated in the
graphs below.
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The fluctuations observed in the gross beta activity over the year can be attributed to

" changes 1n the environment, espemally seasonal changes The concentratxons of
‘naturally occurring radionuclides in the lower levels of the atrnosphcre directly above

the land are affected by time related processes such as wind direction, precipitation,
snow cover, soil temperature and soil moisture content. '

N Dose Evaluation -

Dose calc;ulaﬁons are not performed based on gross be@zf cbncéntrations. Dose to man
" as a result of radioactivity in air is calculated using the specific radionuclide and the .

associated : dose factor. See Section 522C for .dose" calculations from air
concentrations. The dose received by man from air gross ‘beta concentration. is a

- component of the natural background.

‘Data Trends

Wlth the exceptlon of the 1986 samplc data wh1ch was affccted by the Chernobyl

o .accident, the general trend in air partlculate gross beta activity has been one of

decreasing act1v1ty since 1981, when thc mean control value was 0.165 pCi/m®. The

| 1981 samples were affected by fallout from a Chmese atmosphenc nuclear test which

was camed out in 1980.
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The trend for the previous five years represents a base line concentration or natural
background level .for gross beta concentrations. This trend.is stable with minor
fluctuations due to natural variations. The change in concentrations over the périod of
1992 through 2002 is very small. This is illustrated by the following graph.
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For the operational period of 1992 — 2002, the mean annual gross beta concentration at
the control station (R-5) has remained steady with a narrow range of 0.012 pCi/m’ to
0.016 pCi/m’. The mean annual concentrations for the indicator stations for this same
time period were similar to the control and ranged from a maximum mean of 0.017

pCi/m’® in 1999 to a minimum mean of 0.010 pCi/m? in 1997. The 2002 gross beta

results are consistent with previous results over this 10 year period.

Historical data of air particulaté gross beta activity are presented in Section 7.0, Tables
7-9 and 7-10.
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52.2 MONTHLY PARTICULATE COMPOSITES (GAMMA EMITTERS)

- A,

Results Summary -

Fifteen air monitoring stations are maintained around the Nine Mile Point Site. Five
of the 15 air monitoring stations are required by TS/ODCM and are located off-site
near the Site Boundary and off-site as a control location. Ten additional air sampling
stations are also maintained as part of the sampling program. Together, these fifteen
continuous air sampling stations make up a comprehenswe environmental monitoring
network for measuring radioactive air partlculate concentrations in the environs of the
site. Annually, the air momtormg stations provide 780 individual air partlculate

_ samples which are assembled by location into 180 monthly composue samples. The
S monthly comp051tes are analyzed using gamma spectroscopy. -

No plant -related gamma emitting~ radionuclides were detected in any of the air

particulate filter samples collected during 2002.

The gamma analykis results for -the monthly composite samples routinely showed
positive detectlons of Be-7, K-40, and Ra-226. Each of these radionuclides is

" . naturally occurring.
.- - Data Evaluation Discussion -

-A total of fifteen air sampling stations are in continuous operation and located both
“on-site and in the off-site sectors sﬁrr_oundjng the Nine Mile Point Site. Five of the
fifteen monitoring ‘stations are required by the TS/ODCM and the remaining ten -are
~ optional to provide an. effective monitoring network. Composite air filter samples are

assembled for each of the fifteen sampling locations. ..Each of the four weekly air
particulate samples for the month is assembled by location to form monthly composite

- samples. The mont,hly‘composite samples required by TS/ODCM -are composite
- samples assembled for R-1, R-2, R-3,"R-4 and R-5. Other. sample locations not
= requlred by the TS/ODCM for which analytical results have been provided include six
- on-site -locations and four off-site.locations.. The analytical results for the 180 air
. - particulate filter composites:in 2002 -showed no detectable activity of plant related
 radionuclides. | A '

The results of the monthly composite samples are presented. in Section 6.0, Table 6-9.
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Dose Evaluation

The calculated dose as a result of plant effluents is not evaluated due to the fact that no
plant related radionuclides were detected in 2002. The monthly air particulate
sampling program demonstrated no off-site dose to man from this pathway as a result
of operations of the plants located at the Nine Mile Point Site.

Data Trends

No plant related radionuclides were detected during 2002 at the off-site air monitoring
locations. "

The five year database of air particulate composite analysis shows that there is no
bﬁildup or routine presence of plant related radionuclides in particulate form in the
atmosphere around the site. Historically Co-60 was detected in each of the years from
1977 through 1984 at both the indicator and control locations with the exception of
1980 when Co-60 was not detected at the control location.

The presence of Co-60 in the air-samples collected during these years was the result of
atmospheric weapons testing. The maximum yearly mean concentration detected
during this period was in 1977 when the mean for the indicator results was 0.0179
pCi/m’. The mean Co-60 control value for this same year was 0.0172 pCi/m’. During
the period of 1977 through 1984, the Co-60 in the air particulate samples trended
downward to a mean concentration of 0.0008 pCi/m® at the control location in 1984.
Co-60 was detected in an off-site 2000 indicator sample and was the first positive
detection of Co-60 since 1984. The detection of Co-60 in the one 2000 sample was an
isolated event associated with effluents from the Nine Mile Point Unit 1 Facility.
There have been no subsequent measurable concentrations of Co-60 in the
" environment surrounding the Nine Mile Point Site.

Historical data shows that Cs-137 is the fission product radionuclide most frequently
detected in the air particulate filter composites.- Cs-137 was detected in each of the
years from 1977 through 1983 at both the control and indicator sampling locations.
The maximum Cs-137 concentrations for this period were measured in 1977 with a
mean indicator concentration of 0.0043 pCi/m® and the corresponding control
concentration of 0.0034 pCi/m®. After 1977, the Cs-137 concentration showed a
reduction by a factor of approximately two and remained constant through 1981. In
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1982, a second reduction in Cs-137 concentration was measured followed by a further
reduction in concentration in 1983. Cs-137 was not detected in any of the indicator or

- control air particulate composite samples collected during 1984 and 1985.

For the period, 1986 to 1991, Cs-137 was detected only in 1986 due to the fallout from
the Chemobyl accident. The 1986 mean concentration of Cs-137 for samples
collected from the control location was 0.0193 pCi/m’. The mean concentration of
Cs-137 for the indicator location was 0.0183 pCi/m® for the same sample period. This
overall reduction in Cs-137 concentration since 1977 is attributed to nuclear decay and
ecological cycling of Cs-137 since.it was initially produced as a result of weapons
testing. The decrease in air particulate Cs-137 concentrations since 1977 is clearly
illustrated in the following graph of historical data. .
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In addition to Cs-137, a number of other radionuclides were detected in samples
collected during 1986. The isotopes Zr-95, Ce-141, Nb-95, 1-131, Ce-144, Mn-54,
Ru-103, Ru-106, and Ba-140 were all detected in air particulate composite samples as
a result of the fallout from the Chernobyl accident. After 1986, no plant related or
fallout radionuclides were detected in any of the off-site air particulate composite
samples with the exception of the isolated detection of Co-60 in 2000 in a single
sample. A review of the past five year’s data for air particulate filter composites
indicates no plant related radiological impact on the environment. All previous
historical positive detections of fission product radionuclides were associated with
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atmospheric weapons testing or the Chernobyl accident, with the exception of the
2000 detection noted above.

Historical data for air particulate results are presented in Section 7.0, Tables 7-13 and
7-14.
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5.2.3 . AIRBORNE RADIOIODINE (I-131)

A'.,.,

Results Summary

. Iodine-131 (I-131) was not detected in any of the 780 samples analyzed for the 2002

program. No radioiodine has been measured off-site at the constant air momtormg
stations since 1987.

Data Evaluation and Discussion -

Airborne radioiodine is monitored at the fifteen air sampling stations also used to

~collect air particulate samples. ‘There are nine off-site locations, five of which are

- required by TS/ODCM. The off-site locations required by TS/ODCM are designated

. as R-1, R-2, R-3, R-4 and R-5. R-5 is:a control station located beyond any local
. - influence from the plant. Ten air sampling locations are also maintained in addition to
- those required by TS/ODCM. Six of these stations D-1, G, H, 1, J and K are located

on-site. D-2, E, F and G are the optional stations located off-site. .

Samples are collected using activated charcoal vcartn'dges; ;Théy é_re analyzed weekly
for I-131. No I-131 was detected in any of the 2002 samples collected.

The analytical data for radioiodine are presented in Section 6.0, Tablés 6-7 and 6-8.

 Dose Evaluation

The calculated dose as a result of I-131 was not evaluated due to the fact no I-131 was
detected during 2002. The I-131 sampling program demonstrated no off-site dose to
man from this pathway as a result of operatlon of the plants located at Nine Mile
Point.

Data Trends

No radioiodine has been detected in samples collected from the air sampling locations

required by TS/ODCM since 1987.

There has been no positive detection of I-131 in air samples collected over the last ten
years. This demonstrates that there is no measurable environmental impact or positive

5-29



trend for iodine buildup due to plant operations during the period from 1992 through
2002. I-131 has previously been detected in samples collected during the last fifteen
year period in 1986 and 1987. The 1986 detection of I-131 was the result of the
Chernobyl accident and the 1987 detection was the result of plant operations.

Todine-131 has been detected in the past at control locations. Control samples
collected during 1976 had a mean I-131 concentration of 0.60 pCi/m>. During 1977
this mean decreased to 0.32 pCi/m3, and further decreased by a factor of ten to 0.032
pCi/m’ in 1978. I-131 was not detected in samples collected from the control location
during 1979 — 1981 and 1983 — 1985. I-131 was detected once at the control location
during 1982 at a concentration of 0.039 pCi/m’.

Todine-131 has been detected in samples collected from the on-site indicator locations
during 1980 — 1983 and 1986 — 1987. The mean concentrations ranged from 0.013
pCi/m’ in 1980 to a maximum of 0.119 pCi/m’ in 1986. The maximum mean
indicator I-131 concentration of 0.119 pCi/m® was the result of the Chernobyl
accident. I-131 was detected in a total of 75 weekly samples collected during the 1986
sample program. The 1986 measured concentrations ranged from a minimum of 0.023
pCi/m’ to a maximum of 0.36 pCi/m’. Each positive detection of I-131 in samples
collected in 1986 was the direct result of the Chernobyl Nuclear accident.

Historical data for I-131 are presented in Section 7.0, Tables 7-11 and 7-12.
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5.24 ‘DIRECT RADIATION THERMOLUMINESCENT DOSIMETERS (TLD)

A.

Results Summory : .

- Thermoluminescent dosimeters (TLDs) are used to measure direct radiation (gamma
_dose) in the environment. As part of the 2002 environmental monitoring program,

TLDs were placed at a total of 72 different environmentel TLD location_s (32 required

by TS/ODCM and 40 optional locations).;VTh_ese.'I“LDs‘_wer_e'_placed, collected and

read each quarter of 2002. As a result of placing two TLDs at each location, the

results presented in this report are the average of two TLD readings obtained for a

given location.

- The 72 TLDs were placed in'the following five geographical locations around the site

boundary:'

) On site (areas within the site boundary) :

* Site Boundary (area of the site boundary in each of the 16 rneteorologlcal sectors)
o Off-site Sector (area four to five miles from the site in each-of the eight land based
. meteorological sectors) 7 ‘

e Special Interest (areas of high population densrty and use) and

e Control (areas beyond significant influence of the site)

All geographical locations are required by the TS/ODCM with the exception of the

~ On-site area which was optional. ~ Description of the five geograpical categories and

the desrgnatron of spec1ﬁc TLD locations that make up each category is presented in

Sectron 3.1. 5 TLD (Drrect Radratron) of this report

' A summary of the 2002 dose rates for-each of the five geographrcal locations is as .

- follows: - : A
~ ~ Dose in mrem per standard month
Geographic Category _ Min Max Mean
" On-site (Optional) . 35 136 53 -
Site Boundary (Inner Ring) * ¥ - 3.5 G051 43
Off-site Sectors (Outer Ring) * 3 0 53 4.2
Special Interest * @ 3.5 4.7 4.1
Control * @ 3.4 52 4.1
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* Geographical locations required by TS/ODCM

1 Only includes TLD results that are not affected by radwaste direct shine (TLD nos. 78, 79, 80,
81,82, 83, 84,7, 18) ‘

2 Only includes TLD results required by TS/ODCM (TLD nos. 15, 56, 58, 96, 97, 98)

3 Only includes TLD results required by TS/ODCM (TLD nos. 14, 49)

Comparison of annual mean dose rates associated with each geographical location
indicate that there is no statistical difference in annual dose as a function of distance
from the site boundary. The measured annual dose rate at the nearest resident to the
site was consistent with the dose rates measured at the site boundary and control
locations. The results for the Site Boundary, Offsite Sectors and Special Interest (Off-
site) were well within expected normal variation when compared to-the Control TLD
results.

The results for the 2002 environmental TLD monitoring program indicate that there is
no significant increase in dose rates as a result of operations at the site. The Hydrogen
Water Chemistry systems used at NMPNS did not measurably increase the ambient
radiation exposure rate beyond the site boundary.

The results of the 2002 TLD monitoring program demonstrate compliaﬁce with the
wholebody offsite dose limits for members of the public specified in 40CFR190.

Data Evaluation and Discussion

Direct Radiation '(Gamma Dose) measurements were taken at 72 different
envifonrnental locations during 2002, 32 of which are required by the TS/ODCM.
These locations are grouped into five geographical location categories for evaluation
of results. The five categories include: On-site, Site Boundary, Off-site Sector,
Special Interest and Control locations. All categories are required by the TS/ODCM
with the exception of the On-site TLDs. On-site TLDs are placed at various locations
within the site boundary to provide additional information on direct radiation levels at
and around the Unit 1, Unit 2 and FitzPatrick facilities.

On-site TLDs are optional and are subdivided into three categories for which direct

radiation results are evaluated. The 2002 direct radiation results for Onsite TLD
locations were as follows:
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1. Results for TLDs located near the Unit 1, Unit 2 and FitzPatrick generating
 facilities and at previous or existing on-site air monitoring stations ranged from
3.5 to 13.6 mrem per standard month.

2. .. Results for TLDs located .near the north shoreline of Unit 1, Unit 2 and

Fitzpatrick facilities in close proximity to the Radwaste and Unit 1 Reactor
Building ranged from 5.2 to 24.8 mrem per standard month.

3. Results for TLDs located onsite near the Energy Information Center and its
associated shoreline ranged from 3.7 to 5.5 mrem per standard month.

Site Boundary TLD results ranged from 3.5 to 9.4 mrem per standard month in 2002.
This range included all TLDs placed in each of the 16 meteorological sectors in the
general area of the site boundary. The highest dose rate mieasured at a location
required by the TS/ODCM was 9.4 mrem per standard month. . This TLD, (TLD 85)
represents the site boundary maximum dose and is located in the WNW sector along
the lake shore in close proximity to the NMP Unit 1 plant. The TLD locatlons along
the lakeshore close to the plants (TLD #’s 75, 76, 77, 85, 86 and 87) are influenced by
radwaste buildings and radwaste shipping activities. These locations and are not
accessible to members of the public and the TLD results for these areas are not
representative of dose rates measured at the remaining site boundary locations. The
remaining. Site Boundary TLD locations, which are located away from the plant
ranged from 3.5 to 5.1 mrem per standard month resulting in an average dose rate of
4.3 mrem per standard month. |

Off-site Sector TLDs, required by TS/ODCM, located 4 tb 5 miles ffom thé_ site in
each of the 8 land based meteorological sectors. ranged from 3.1 to 5.3 mrem per
standard month with an average dose rate of 4.2 mrem per standard month.

Spemal Interest TLDs from all locanons ranged from 3 2 to 5. 1 mrem per standard
month w1th a 2002 annual dose rate of 4.2 mrem per standard month.

The Coﬁtrol TLD group’required by .TS/ODCM utilizes locations positioned well
beyond the site. 2002 Control TLD results ranged from 3.5 to 5.5 mrem per standard
month with an annual average dose rate of 4.3 mrem per standard month. These
results include both the TS/ODCM required control TLDs and the three additional
control TLDs. :
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Dose evaluation

2002 annual mean dose rates for each geographic location required by TS/ODCM are
as follows:

Site Boundary: 4.3 mrem per standard month - (TLD Nos.: 78, 79, 80, 81, 82,
83, 84,7, 18)

Off-site Sectors: 4.2 mrem per standard month  (TLD Nos.: 88, 89, 90, 91, 92, 93,
: 94, 95)

Special Interest: 4.1 mrem per standard month  (TLD #s: 15, 56, 58, 96, 97, 98)
Control: : - 4.1 mrem per standard month (TLD #s 14, 49)

The measured mean dose rate in the proximity of the closest resident was 4.2 mrem
per standard month (TLD Nos.: 108, 109) which is consistent with the control
measurements of 4.1 mrem per standard month.

The mean annual dose for each of the geographic location categories demonstrates that
there is no statistical difference in the annual dose as a function of distance from the
site. The TLD p'rogram verifies that operations at the site do not measurably
contribute to the levels of direct radiation present in the off-site environment.

Data Trends

A comparison of historical TLD results can be made using the different geographical
categories of measurement locations. These include Site Boundary TLDs located in
each of the 16 meteorological sectors, TLDs located off-site in each land based sector

at a distance of 4 to 5 miles from the site, TLDs located at special interest areas and

TLDs located at control locations. Site Boundary, Off-site Sector and Special Interest
TLD locations became effective in 1985; therefore trends for these results can only be
evaluated for 1985 to the present. ‘

The following graph illustrates TLD results for the Control, Site Boundary, Off-site
Sectors and Special Interest groups from 1991 through 2002:
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“TLDs located at the site boundary averaged 4.3 mrem per standard month during 2002
(Site Boundary average results do not include TLDs influenced by radwaste buildings
and radwaste shipping activities). This result is consistent w1th the previous five year
average of 4.4 mrem per standard month. : '

Off-site Sector TLDs averaged 4.2 mrem per standard month during 2002. This result
is also consistent with the previous five year average of 4 4 mrem per standard month
for off-site sectors. C '

Special-Interest TLD locations averaged 4.1 mrem per standard month during 2002
wmch is consxstent with the prev1ous five year average of 4.4 mrem per standard

The last group of TLD locations requlred by TS/ODCM is the Control Group. This

- group utilized TLD locations positioned well beyond the. site. - 2002 control results
.- from all Control TLDs averaged 4.1 mrem per standard month, consistent with the
previdus five year average of 4.4 mrem per standard month. < The 2002 TLD program
results, when compared to the previmis seventeen years, show no significant trends
relative to increased dose rates in the environment.

Tables 7-15 through 7-20 show the historical environmental sample data for
environmental TLDs.
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525 MILK

A.

Results Summary

A total of 108 milk samples were collected during the 2002 program and analyzed
for éamﬁla emitting radionuclides using gamma spectroscopy. In addition, each
saniplc undergoes an iodine extraction procedure to determine the presence of
Iod_ine-13l (I-131).

I-131; a possxble plant related radlonuchde, is measured to evaluate the land
deposmon, grass cow, dose pathway to man. [-131 was not detected in any of the
108 milk samples collected in 2002 from the six milk sample Iocat1ons

Gamma spectral analyses of the bimonthly milk samples showed that only
naturally occurring radionuclides, such as K-40; were detected in milk samples
collected during 2002. K-40 was detected in all indicator and control samples.
K-40 is a naturally occurring radionuclide and is found in many environmental
sample media.

The 2002 results demonstrate that routine operations of the Nine Mile Point Site
resulted in no measurable contribution to the “dose to the public” from the
cow/milk pathway.

Sampling Overview
Milk samples were-.collected from five indicator locations and one control

location. TS/ODCM require that three sample locations be within five miles of
the site. Based on the milk animal census, there were no adequate. milk sample

locations within five miles of the site in 2002. Samples were collected from five

farms located beyond the five mile requirement io ensure the continued
monitoring of this important pathway. The five indicator locations ranged from
5.2 to 9.5 miles from the site. The control samples were collected from a farm
located 15.6 miles from the site and in a low frequency wind sector (upwind).
The geographic location of each sample location is listed below:
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Location No. - -Direction From Site Distance (Miles)

76 | SE ‘ 52

50 E o 8.2
55 .. - -E. . 90

6. .. E. 95
4 R .- ESE S 7.8
. 77(Control) . - . SSW | 13.9 -

Samples were collected from all locations from April through December, during

the first and second half of :each month.. Samples were not required to be
- collected during January through March of 2002 as a result of I-131 not detected
" in samples collected during November and December of 2001 as stipulated in the
TS/ODCM. .

Data Evaluation and Discussion

" Each milk sample is analyzed for gamma emitters usihg gamma speétral analysié.

The I-131 analysis i_s 'performed using. resin extraction followed by spectral

- analysis for each sample. I-131 and gamma analysis results for milk samples

collected during 2002 are provided in Section 6.0, Table 6-11.

Todine~131 was not detected in any indicator .or control milk samples analyzed
during 2002. All I-131 milk results were reported as Lower Limits of Detection
(LLD). The LLD results for all samples ranged from < 0.34 to < 0.73 pCi/liter.
No plant related radionuclides were detected in any milk sample collected in
2002. K-40 was the most abundant radionuclide detected, and found in every
indicator and control sample collected. K-40 is a naturally occurring radionuclide
and is found in many of the environmental media samples. The K-40
concentration for all milk samples analyzed ranged from 1310 to 2260 pCi/liter.
Cs-137 was not detected in any indicator or control milk sample collected in
2002. ‘

Dose Evaluation

The calculated dose as a result of plant effluents is not evaluated due to the fact
that no plant related radionuclides were detected. '
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The dose to man from naturally occurring concentrations of K-40 in milk and
other environmental media can be calculated. This calculation illustrates that the
dose received due to exposure from plant effluents is negligible compared to the
dose received from naturally occurring radionuclides. Significant levels of K-40
have been measured in environmental samples. A 70 kilogram (154 pound) adult
contains approximately 0.1 microcuries of K-40 as a result of normal life
functions (inhalation, consumption, etc.). The dose to bone tissue is about 20
mrem per year as a result of internally deposited naturally occurring K~40.

Data Trends

Man made radionuclides are not routinely detected in milk samples. In the past
sixteen years, Cs-137 was detected in 1986; 1987, and 1988. The mean Cs-137
indicator activities for those years were 8.6, 6.8 and 10.0 pCi/liter, respectively.
I-131 was measured in two milk samples collected in 1997'fro-m.a single sample
location, having a mean concentration of 0.50 pCi/liter and was of undetermined
origin. The previous detection was in 1986 with a mean concentration of 13.6
pCi/liter. The 1986 activity was a result of the Chernobyl accident.

The comparison of 2002 data to historical results over the operating life of the
plants shows that Cs-137 and I-131 levels have decreased significantly since

1983.

Historical data of milk sample results for Cs-137 and I-131 are presented in
Section 7.0, Tables 7-21 and 7-22.
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52.6 FOOD PRODUCTS (VEGETATION)

A.

Results Summary

There were no plant related radionuclides detected i in the 21 food product samples
collected and analyzed for the 2002 program

j _Detectable levels of naturally occumng K—4O were measured in all control and

mdrcator samples collected for the 2002 program " Ra- 226 Be—7 and AcTh-228,

all naturally occu’rrmg radionuclides were also ‘detected mtemuttently in all of the

samples collected in 2002. These results are eonsistent with the levels measured
in 2001 and previous years. | '

The results of the 2002 sampling program demonstrate that there is no measurable
impact on the dose to-the public from the garden pathway as a result of plant .

operations.

Data Analysis and Discussion

Food product samples were collected from four indicator locations and one
control location. The indicator locations are represented by nearby gardens in
areas of highest D/Q (deposition factor) values based on historical meteorology
and an annual garden census. The control locatlon was a garden 15 miles away in
a predominately upwmd d1rect1on

. Food product samples collected dunng 2002 included only one variety considered

to be an edible broadleaf vegetable Cabbage an edrble broadleaf vegetable, was

R collected from the control locatlon and from only_ one 1nd1cator location. The
- general lack of edible broadleaf vegetatlon samples was the result of grower~

preference and such vanetles were not avarlable in local gardens. Where
broadleaf vegetables were not avallable non- edrble broadleaf vegetation was
collected. Non-edible vegetatlon cons1st1ng of squash leaves, ‘grape leaves, and
pepper leaves was collected for the 2002 program. The leaves of these plants
were sampled as representatrve of broadleaf vegetatlon whlch is a measurement of
radionuclide deposrtron In addition to the broadieaf vegetatron tomato samples
were collected from four locations. Samples were collected ‘during the late
summer/fall harvest season. Each sample was analyzed for gamma emitters using
gamma spectroscopy.
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The analysis of food product samples collected during 2002 did not detect any
plant related radionuclides. Results for the past five years also demonstrate that
there is no buildup of plant related radionuclides in the garden food products
grown in areas close to the site. A

Naturally océux’ring Be-7, K-40, Ra-226 and AcTh-228 were detected in food
product samples. The concentration of Be-7 in vegetation samples ranged from
0.15 to 1.29 pCi/g (wet). The concentration of K-40 in indicator and control
samples ranlged from 2.15 to 10.6 'pCi/'g (wet). Ra-226 and AcTh-228 were
detected intermittently in the samples. The results for naturally occurring
radionuclides are consistent with those of prior years. Analytical results for food
products are found in Section 6.0, Table 6-12.

Dose Evaluation

The calculated dose as a result of plant effluents is not evaluated due to the fact
that no plant related radionuclides were detected. The food product sampling
program demonstrated no measurable offsite dose to man from this pathway as a
result of operations of the plant located at Nine Mile Point.

Data Trends

Food product/vegetation sample results for the last five years demonstrate that
there is no chronic deposition or buildup of plant related radionuclides in the
garden food products in the environs near the site.

In the previous five year period, Cs-137 was detected in 1997 and 1999 at the
indicator location. Since 1976, Cs-137 has been detected in ten separate years.
Historical Cs-137 mean concentrations over the last twenty years ranged from a
maximum of 0.047 pCi/g (wet) in 1985 to a minimum of 0.008 pCi/g (wet) in
1999. The trend for Cs-137 is a general reduction in concentration to a baseline
concentration in the range of 0.01 to 0.012 pCi/g (wet), that is a residual from past
atmospheric'wcapons testing.

Historical data of food product results are presented in Section 7.0, Tables 7-23
and 7-24.
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527 LAND USE CENSUS RESULTS

A.

. Results Summary

» ;Thé TS/ODCM require that an annual land .Al-;se'censﬁs be pérfofmed to identify

potential new locations for milk sampling and for calculating the dose to man
from plant effluents. In 2002, a milk animal census, a nearest resident census and
a garden survey were performed.

No changes were reQuired to the 2002 milk sampling prograrh !indicator or control

~ locations based on.the 2002 milk animal census.

The reéults_:of ‘the_c]bsest:resi'dence census _conduétcd in 2()02' fequired no change
- .to either the NMPNS Unit 1 or Unit 2 Off-site Dose Calculation Manual’s
(ODCM) closést resident location.

A garden census, not requxred by TS/ODCM is performcd to 1dcnt1fy appropriate

- garden sampling | locatlons and dose calculatlon receptors Garden samples were

collected from a numbert of locations listed in Table 5-1 of the Unit 1 and Unit 2

-ODCMs and identified in the census as active for 2002 See Table 3.3-1 for 2002

sampling locations.
Data Evaluation and Discussion

A land use census is conducted each year to determine the utilization of land in
the vicinity of the Nine Mile Point site. The land use census consists of two types
of surveys. A milk animal census is conducted to identify all milk animals within
a distance of 10 miles from the site. The census, covering areas out to a distance
of 10 miles exceeds the 5 mile distance required by the TS/ODCM. A resident
census is conducted and is designed to identify the nearest resident in each
meteorological sector out to a distance of 5 miles.

The milk animal census is an estimation of the number of cows and goats within
an approximate 10 mile radius of the Nine Mile Point Site. The annual census is
conducted during the first half of the grazing season by sending questionnaires to
previous milk animal owners and also by road surveys to locate any possible new
locations. In the event the questionnaires are not answered, the owners are
contacted by telephone or in person. The local county agricultural agency is also
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contacted as an additional source of information concerning new milk animal
locations in the vicinity of the site. '

The number of milk animals located within an approximate 10 mile radius of the
site was estimated to be 679 cows and 4 goats based on the 2002 land use census.
The number of cows has decreased by 78 and the number of goats has remained
the same with respect to the 2001 census. The goats identified during the census
were not milking goats. '

The results of the milk animal census are found in Section 6.0, Table 6-13.

The second type of census conducted is a residence census. The census is
conducted in order to identify the closest residence within 5 miles in each of the
22.5 degree land based meteorological sectors. There are only eight sectors over
land where residéﬁces are located within 5 miles. The water sectors include: N,
NNE, NE, ENE, W, WNW, NW and NNW. The results of the residence census,
showing the applicable sectors and degrees and distance of each of the nearest
residence, are found in Section 6.0, Table 6-14. No changes were identified in
the 2002 census for the closest resident in the land based meteorological sectors.

The nearest resident locations are illustrated in Section 3.3, Figure 3.3-5.
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CONCLUSION

The Radrologrcal Envrronmental Monitoring Program (REMP) is an ongoing program

| 1mplernented to measure and document the radiological impact of NMPNS operations on the

“local envrronment ‘The program is desrgned to detect and evaluate small changes in the

 radiological environment surrounding the site. Environmental medra representing food sources

‘consumed at the hlgher levels of the food charn such as fish, food products and milk, are part of

~a comprehenswe samphng program Results of all samples are’ revrewed closely to determine

IR any possrble 1mpact to the environment or to man In addrtron program results are evaluated
for possrble short and long term historical trends ‘ o

’ 'The federal govemment has estabhshed dose limits to protect’ the public from radiation and

radioactivity. The Nuclear Regulatory Commission (NRC) sPecrﬁes a whole body dose limit of
100 mrem/yr to be received by the maximum exposed member of the general public. This limit '

is set forth in Section 1301, Part 20, Title 10 of the U.S. Code of Federal Regulatrons

‘: "(IOCFRZO) The Environmental Protection Agency (EPA) limits’ the annual whole body dose
~t0'25 mremlyr, ‘which is specrﬁed in Section 10, Part 190, Title 40, of the Code of Federal
o _Regulatlons (40CFR190). Radiation exposure to members of the pubhc calculated based on
': “the results of the Radrologlcal Environmental Momtormg Program is extremely small. The
dose " to ‘members of the public from operatrons at the ‘Nine Mile Point site, based on

envrronmental measurement and calculations made from effluent releases is determined to be a
fractron of hmrts set forth by the NRC and EPA.

" The results of the 2002 Radrologrcal Envrronmental Surveillance Program continue to clearly

demonstrate that there is no significant short term or chronic long term radiological impact on
the envifonment in the vicinity of the Nine Mile Point site. No unusual radiological
characteristics were measured or observed in the local environment. The Environmental
Monitoring Program " continues to demonstrate that the effluents from_ the site to the
environment contribute no significant or even measurable radiation exposures to the general
public as confirmed by the sampling and analysis of environmental media from recognized
environmental pathways. Based on TLD results there was no measurable increase in
environmental radiation levels beyond the site boundary as a result of the hydrogen water
chemistry programs. Environmental radiation levels measured at the nearest residence are at
the background level based on control station TLD results. The only measurable radiological
impact on the environment continues to be the result of atmospheric weapons testing conducted

' in the early 1980s and the 1986 accident at the Chernobyl Nuclear Power Plant. Both of these

source terms have contributed to a measurable inventory of Cs-137 in the environment. The
results for the 2002 sample program demonstrate that the concentrations of manmade
radionuclides continue to decline. This reduction in environmental background concentrations
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-will allow for the site environmental program to become more sensitive to the measurable
impact of plant operations on the environment as time goes on.

The environmental monitoring program detected two potentially plant related radionuclides in

- the sample medla collected during 2002. Cs-137 was detected in two shoreline sediment

samples and one ﬁsh sample. The source of the Cs-137 measured in these samples is
considered to be fallout from past atrnosphenc nuclear weapons testing. The measured
concentrations of Cs-137 in each sample, were small and consistent with historical values. The
impact of these Cs-137 concentrations are minimal in terms of dose to man. Dose from man
~ made sources in the env1ronment is very small when compared to the dose originating from
‘naturally occurring sources of radioactivity. Small concentrations of tritium were measured in
two surface water samples at both an indicator and a distant off-site location. The tritium

concentrations are within the historical variation for levels of tritium occumng in Lake Ontario
-and are not attributed to operation of Nine Mile Point Unit 1 or Unit 2.

Radiation from naturally occurnng radlonuchdes such’'as K-40 and Ra—226 contributed the vast
majority of the total annual dose to members of the general pubhc The dose to members of the
. public, resulting. from plant operatlons, is extremely small in comparison to the dose
contribution from namral background levels and other rad_ioactivity sources. The whole body
dose in Osweg(; County due to natural sources is approximately 50-60 mrem per individual per
year as demonstrated by control environmental TLDs: The fraction of the annual dose to man,
attributable to site operation, remains insignificant.

Overall results of the 2002 Radiological Environmental Surveillance Pro gram demonstrate that
the levels and variation of radioactivity in the environmental -samples were consistent with
“ background levels that would be expected for the NMPNS lakeshore environment.
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6.0

REPORT PERIOD ANALYTICAL RESULTS TABLES

6.1

6.2

6.3

6.4

Environmental sample data is summarized in table format. Tables are provided for
select sample media and contain data based on actual values obtained over thé_ year.

~These values are comprised of both positive values and LLD values where applicable.

The LLD is the smallest concentration of radioactive rﬁatcﬁal in a sample thait;'.will be
detected with 95% probability and with 5% probability of falsely concluding that a
blank observation represents a “real” 31gnal (see Sect10n 3.7.3 for the equatlon ‘used to

- calculate LLD)

When the initial count of a sample indicates the presence of radioactivity, two
recounts are nox:mally performed. When a radionuclide is positively identified in two
or more counts, the analytical results for that radionuclide are reported as thejmean of
the positive detections and the associated error for that mean (see Section 3.7.2 for |
methodology). ‘ : ’ o

Many of the tables are footnoted with the term “Plant Radionuclides”.- Plant rélated '
radionuclides are radionuclides that are produced in the reactor during plant operatlon
either through the activation or fission process.
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'TABLE 6-1

CONCENTRATIONS OF GAMMA EMITTERS IN SHORELINE SEDIMENT SAMPLES - 2002

Results in Units of pCi/g (dry) + 1 Sigma

S?g;‘)*if*ay 04/24/02 18.4 + 0.36 <0.048 <0.044 0.053 + 0.01 <0.072 <LLD

10/24/02 17.1% 0.35 <0.062 <0.060 0.045+ 0.01 . <0.125 <LLD

Lang's Beach 04/24/02 12.2 + 0.46 0.036 | 0.037 <0.033 <0.0 <LLD
(06, Control)** . R <0. | <0. . 057 |

‘ 10/24/02 142 + 0.41 <0.031 <0.034 <0.032 <0.051 <LLD

1  Plant related radionuclides.
*** Corresponds to sample locations noted on Figure 3.3-5.
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_ CONCENTRATIONS OF GAMMA EMITTERS IN FISH SAMPLES - 2002

Results in Units of pCi/g (wet) +1Sigma -

TABLE 6-2

FITZPATRICK (03)*+*
ospoz STAMOMR 4504034 <0042 . <0037 <0085 <0042 <0098 <0031 <0031  <LLD .
050902 BrownTeout 4432039 002 <002 0087 <0035 <0078 <0029 <0032 <ILD
052002 LakeTromt 4022024 <0024 <0031 <0078 <0030 <0066 <0023 <0024  <LLD
S0z Wallye | 4728022 <0021 <0022 <0065 <0024 <0040 <0019 <0023  <LLD
oo/0soz  Smamouth s27e001 <002 <0024 <0070 <0024 <0057 <0018 <0022 ’<LL1:)
000502 BrownTrowt 554024 0024 <0025 <0078 0029 <0066 <0016 <0023 <LLD
09/05/02 ~ Salmon 5012020 <0024 <0§_02 4:’ 0071 <'0.022;' <0031 <0014 <0021  <LLD

t+  Plant related radionuclides.

*** Corresponds to sample location noted on Figure 3.3-5.



TABLE 6-2 (continued)
CONCENTRATIONS OF GAMMA EMITTERS IN FISH SAMPLES - 2002

Results in Units of pCi/g (wet) + 1 Sigma

NINE MILE POINT (02)***

Smallmouth

05/29/02 Bass

4:30 +0.11 <0.021  <0.022 <0.070 <0.018 <0.047 <0.020 <0.020 -<LLD
05/29/02 Brown Trout 5.37x0.22 <0.023  <0.024 <0.077 <0.027 <0.065 <0.023 <0.020 <LLD

05/29/02 Lake Trout 4.80 £0.14 <0.028  <0.030 <0.081 <0.028. <0.075 <0.021 <0.025 <LLD

06/04/02  Walleye 4282012 <0019 <0019 <0063 <0022 <0054 <0019 002001  <LLD
oo0s/02  STAMOUR 3894024 <0020 <0024 <0092 <0027 <0062 <0023 <0024  <LLD
09/10/02  BrownTront 478021 <0020 <0021 <0067 <0022 <0054 <0019 <0020  <LLD

09/10/02 Salmon 4.45+0.20 <0.020 <0.017 <0.056 <0.022 <0.044 <0.012 <0.020 <LLD

1t  Plant related radionuclides.
#*% Corresponds to sample locations noted on Figure 3.3-5.




TABLE 6-2 (continued)

CONCENTRATIONS OF GAIVIMA EMITTERS IN FISH SAMPLES 2002

Results in Umts of pCl/g (wet) +1 Slgma =

- OSWEGO HARBOR (CONTROL) (00)*#*

06/04/02 - vsmaéla’;‘:“th | 449x036  <0.038  <0.035 <0070  <0.038 = <0.092  <0.032  <0.039  <LLD
05/30/02  BrownTrout  431%028  <0.028 ~ <0031 <0094 <0026 <0090 <0028  <0.032  <LLD

060402 LakeTrout — 4.42%020 <0033 <0028 <0089 <0033 <0077 <0028 <0023 . <LLD

05/30/02 Wallcye ‘5.21i0~.3:7 <o;b3§"’ <o;041 <0.113 <o.o§io <g.bss | <0031  <0.030 >’<LLD'
09/13/02 Smaé’;‘:“”“' 5565023 - <0.023 0023 <0066 <0023 <0.056 <o.pé3' <’0.02.1‘ <LLD
09/13/02 B\rowrbm Trout | 5.A53'¢'o.19 <0019 <0021  <0.051 0020 <o.o'$o <0.013 <o.622 - <D
09/13/02 Salmon 4,10 0.19 _'<o.01§‘! 0,019 <0053 | -<o;'oi7 0044 <0018 <0018 <LLD
+  Plantrelated radionuclides. T T e e Ty

*** Corresponds to sample location noted 6n Fxgure 3.3-5.



TABLE 6-3

CONCENTRATIONS OF TRITIUM IN SURFACE WATER - 2002
| (QUARTERLY COMPOSITE SAMPLES)

Results in Units of pCi/liter + 1 Sigma

*  Sample location required by TS/ODCM. -

#*%  QOptional sample location.

**¥ Corresponds to sample location noted on Figure 3.3-4.

o _ First Quarter 1/2/02 - 4/1/02 <270
FITZPATRICK* Second Quarter 4/1/02 - 7/2/02 297 £ 85
(03, INLET)*** Third Quarter - 7/2/02 - 10/01/02 <290
Fourth Quarter 10/1/02 - 1/2/03 <270
First Quarter 12/31/01 - 3/29/02 <260
OSWEGO STEAM* STATION Second Quarter 3/29/02 - 6/28/02 <270
(08, CONTROL)*** Third Quarter 6/28/02 - 9/30/02 <280
: Fourth Quarter 9/30/02 — 1/2/03 <270
First Quarter 12/31/01 - 3/29/02 <270
NINE MILE POINT UNIT 1** “Second Quarter 3/29/02 - 6/28/02 <270
(09, INLET)*** Third Quarter 6/28/02 - 9/30/02 <290
Fourth Quarter 9/30/02 - 1/2/03 <270
. First Quarter 12/31/01 - 3/29/02 <270
NINE MILE POINT UNIT 2%* Second Quarter 3/29/02 - 6/28/02 <270
(11, INLET)*** Third Quarter ~ 6/28/02 - 9/30/02 <290
Fourth Quarter 9/30/02 - 1/2/03 <270
First Quarter 12/31/01 - 3/29/02 <260
OSWEGO CITY WATER** Second Quarter - 3/29/02 - 6/28/02 268 + 83
(10)*#* Third Quarter 6/28/02 - 9/30/02 <290
Fourth Quarter 9/30/02 —1/2/03 <270




CONCENTRATIONS OF GAMMA EMITTERS IN SURFACE WATER SAIVIPLES
| » Results in Units of pCl/hter +1 Slgma

TABLE 6-4

OSWEGO STEAM STATION* (08, CONTROL)*#*

2002

i e | Sev T e

, .8 . . R <12.5 <6.40
Cs-134 <1.99 <1.53" 316 <2.03 <3.19 . <2.64 .
Cs-137 : X <2.64 <2.90 <297 <301 <272
Zr-95 + <5.52 <5.65 <6.55 <6.32 <6.61. <548
Nb-95 <3.68 <3.44. <4.62 <410 <3.97 <3.11
Co-58 <3.38 <3.04 - <3.43 <3.63 - <390 <2.88
Mn-54 - .95 <2.93 <3.29 <3.33 QT2 Q42
Fe-59 <8.88 - <8.13 - <9.52 <10.9- . <115 <1.35
Zn-65 <717 - <6.13 <8.57 <4.81 <8.30 <7.01
Co-60 F B3 Q.63 © <370 <381 <A3.63 . <64
K-40 189 +16.1 - 179 +15. 3 332209 361 +21.0 173 + 18, 9 2224176
Ba/La-140 , <8 05 <7.00° <100 ° <8.57" <10 2 . <6 82
I-131° ' <10.1 <8.65 <10.5 <9.18 <6.96
Cs-134 Q203 <3.02 <2.90 <203 <2.54
Cs-137 92 Q.63 <2.82 <3.07 . <2.52
Zr-95 <575 <6.51" + <6.50 <6.25 <5.28
Nb-95 <4.06 <3.68 <4.45 <4.02 <3.63
Co-58 <353 <331 <3.51. <3.57 : - <2.86
Mn-54 <316 <331 <3.18 Q9% <2.62
Fe-59 <113 - <107 <11.9 <10.5 <7.50 .
Zn-65 <8.15 <8.52 <7.54 <695 <6.31
Co-60 <3.81 <3.54 <3541 <374 ) <295
K-40 304 +21.9 330 +21.0 201205 4oo +23.1 238 +13.2 190 +16.3
Ba/La-140 <8.69 <1.77 <9.54 -

*  Sample location required by TS/ODCM.

*** Corresponds to sample location noted on Figure 334,

<9.21-

<5.07 .

<6.51




TABLE 6-4 (continued)

Results in Units of pCl/hter + 1 Sigma

* FITZPATRICK* (03, INLET)***

- CON CEN TRATIONS OF GAMMA EMITTERS IN SURFACE WATER SAMPLES -

2002

170 £ 15.1
<6.77

262-;-134

<4.20

<2.99
<2.78
<5.14
<3.18
<3.15
<2.67
<9.15
<6.04
<2.55
96.8 = 13. 2

T < <1o.9

<6.82

<3.68
<3.53
<8.12
<4.16
<4.80

<392

<12.2

<8.71

<340
148 =214

<12.7
<4.25
<3.39
<6.82
<441
<4.07
<3.86
<12.1
<9.14
<3.55

127 +£18.3

<10 7

I-131 <9.62 <12.7 <8.83 - <6.55 <11.1 <7.36
Cs-134 <145 <3.36 <273 <1.51 <3.24 <1.65
Cs-137 <208 <3.28 <3.09 <3.08 <2.81 <272
Zr-95 <4.35 <831 <5.67 <5.36 <6.46 <5.67
Nb-95 <3.08 <5.52 <4.21 <3.56 <5.14 <3.49
Co-58 <235 . <4.12 <3.57 <2.90 <3.79 <2.67
Mn-54 <2.10 <3.87 <3.11 <2.33 <3.34 <2.73
Fe-59 <8.05 <10.9 <114 <9.53 <11.1 <8.28
Zn-65 <2.94 <8.38 <7.61 <6.41 <7.66 <6.36
Co-60 <1.84 <3.43 <3.20 <2.52 <3.43 <2.87
K-40 273 +14.0 199 +£22.1 325+21.7 160 £15.2 171 +£224 212+ 175
Ba/La-140 <6.34 <10.7 - <7.88 -<7.03 <9.57 <71.21

*  Sample location required by TS/ODCM. : I

*#* Corresponds to sample location noted on Figure 3. 3-4.
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(O (R R { { ! | \ \ t i | | 1
TABLE 6-4'(continue'd)

CON CENTRATIONS OF GAMMA EMITTERS IN SURFACE WATER SAMPLES 2002
Results in Umts of pCl/hter E- 1 Slgma S :

NINE MILE POINT UNIT 1o (09 lNLET)**’*’

-131 . <120 <8.29 - . <995 | <155 - <143: RPIAtE
Cs-134 1l <346 ° - <2.06 Q13 <365 <306
Cs-137 © <293 R SN/ <2.94 Q5T | <369 QT2
7r-95 . <656 . <680 <5.18. <511 <6.68 <5.49
Nb-95 |+ <416 <383 <3.62 . <334 . <536 . <333
‘Co-58 A . <373 <3.81 <3.07 <2.99 <4.41 1. <292
Mn-54 - <337 <3.82 <2.79 <242 <455 - <3.07
Fe-59 = | <121 <110 <9.72 <7.91 <13.9. <10.0°
Zn-65 .. . <862 - <108 <6.47 . <6.10 <9.07 <5.28
Co-60 © <404 - <41l <2.66 <2.80 <392 © <829

K-40 - | 351:215 2094236 139148 | 155i154 ~ 206+25.1 144 + 145

<7.99 1 <6 32 <9 78 : <6.19
vl «a%%?‘"‘”’ég? Sesmna ey o

<7 65 ‘ <7.30 : ; <147 <0.58

<148 <2.62 .92 <3.54

<33 <2.97 ' L.74 ) <341
<4.07 - o <485 <5.05 <6.51 .
<3.04 <3.29 340 ' <475 .

<245 o263 | <264 <3.83

07 .78 . <B.00 BT

<643 . <8.80: | <8.63 . <114

. <6. <2.83 <6.61 . <596 © <125

Co-60 <2.72 <414 - - | - <l 90 _ <3.11 ) <2.65 <3.89
K-40 152 +16.0 167 = 21. 0 : 229 +13, O 179 + 16, 0 137 + 14. 4 241 +224

Ba/La-140 <7.32 <792 . | <3575 | <178 <7.21 <8.72

** QOptional sample location.
*%* Corresponds to sample location noted on Figure 3.3-4.

69



TABLE 6-4 (continued)

CON CENTRATIONS OF GAMMA EMITTERS IN SURFACE WATER SAMPLES - 2002
Results in Units of pCl/llter + 1 Sigma -

NINE MILE POINT UNIT 2#+ 11, INLET )y

. ~ - <. . <8.20
<2.85 <2.60 BV <3.42
<2.61 <2.54 .52 <2.96
<5.18 <4.52 - <531 <5.90
<3.02 - <3.32 <3.90 <3.77
<85 <3.25 <3.27 <3.26
<2.81. <293 - T <3.36
<8.88 <846 | <9.26 <8.98
<6.25 . <5.66 <6.17 <826
<2.80 .73 , <3.15 <341

120+ 14.6 141 +15.0 150+15.1 365+£22.8
Ba/La-140 <9 28 <6.93 <641 <10 3 , <1.50

T ey e P rr S PR e T e
I-131 <8.18 <1.57 <828 . <7.84 <10.3 : <7.99
Cs-134 <253 <3.00 <2.79 <1.61 ‘ <343 ’ <2.94
Cs-137 <249 - <2.54 <2.59 <243 <3.21 <2.72
Zr-95 <5.38 <5.51 <5.45 _ <552 <822 - <4.86
Nb-95 - <317 <3.43 - <3.68 <3.64 <4.65 <3.44
Co-58 , <3.10 <2.84 <2.79 . <3.24 - <3.78 <2.89
Mn-54 : <247 . <2.84 <2.62 <241 <342 <2.86
Fe-59 ' <8.62 <8.17 <8.73 <9.23 \ <124 <9.93
Zn-65 <6.24 <6.14 <6.25 <5.93 <8.19 <6.27
Co-60 <2.99 <2.75 <2.68 - <2.82 <3.52 <2.80

K-40 213162 151£14.8 187+16.3 156 £ 15.3 161 +18.2 135 £ 14.2
Ba/La-140 <6.65 <l.14 <8.88 <6.73 <9.61 - <6.58

*#*  (Optional sample location.
*%* Corresponds to sample location noted on Figure 3 34,
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TABLE 6-4 '(continued)

CONCENTRATIONS OF GAMMA EMITTERS IN SURFACE WATER SAN[PLES 2002
Results in Umts of pCl/hter +1 Slgma

| OSWEGO CITY W.ATER’,",* <1o>*** |

A ‘ﬁﬁﬁw Sty %Mgkt
e T e 3
- <7.88 .. <6.86 O <13.7 <10.2
<195 <143 <3.54 <194
<78 . <218 <319 <3.02
' <6.23 . <4.50 <71.40 <6.59
. <398 <3.12. <4.69 <4.19 .
- <357 <2.69 <4.03 <3.59
<318 <2.17 <3.23 <3.15
<10.6 <6.69 <l4.4 <9.52
<7.84 . <2.89 <92 <8.14
) . <3.62 . , 05 '<227' 1 <BI5 . <3.20
K-40 385 +233 370 +21. 8 141157 | | 260 + 13 7 331+24.8 - 355 %21.0
‘ , <739 i <835 - ' . <120 <8.07
”r o w ?%73 o W@ T e e
o @m&mﬁ@«%@@%} i’*‘ :'.“%smaa&ﬁ? : «ggw*gw< : 8 %Im% et e X
<113 <6.24 - <11.7 <657 - <7.88
. <3.65 - <142 <3.59 <245 - <3.03
<3.78 .15 . <363 . <272 <2.75
. .<71.01 - <418 - <71.03 - - <5.23 <5.78
Lo<482 <251 <521 - <3.03 - .<3.81
<390 <2.39. <417 .77 - <3.31
<3.72 <2.20 -<4.15 <2.57 - <3.08
<133 <5.88 <12.8 - <8.93 <10.1
<8.34 <4.88 <. 42‘ N . <6.48 <3.75
<4.15 <2.26 <3.53 <2.16 <2.80 - <3.81
167 £19.8 250134 213+205 | 256%13.9 164 +15.6 377 +225
Ba/La-140 <10.1 . "<4.96 <111 - <484 - <7.70

**  Qptional sample location.

*** Corresponds to sample location notcd on Flgurc 3. 3—4

Al

6-11

<5.99




TABLE 6-5

NMPNS/JAF SITE
ENVIRONI\/IENTAL ATRBORNE PARTICULATE SAMPLES — OFF SITE STATIONS - 2002

GROSS BETA ACTIVITY pCi/m’ + 1 SIGMA

LOCATION

01/02/02 0.0215 £0.002 | 0. 0236+O 002 1 0. 0206:0002 0. 0210:1:0 002 00221 i0002f 00202+0002 0.0213 :9:0002 00193 :O 002 { 0.0181 +0.002
01/08/02 10.0167 £0.002 | 0.0140 = 0.001 | 0.0150 0.002 | 0.0146 +0.002 | 0.0150 +0.002 | 0.0130+0.002 | 0.0153 +0.002 | 0.0158 =0.002 | 0.0148 +0.001
01/15/02 0.0134 :0.002 | 0.0134 +0.001 | 0.0108 +0.001 | 0.0164 =0.002 | 0.0130:x0.002 | 0.0121 +0.002 | 0.0155 x0.002 | 0.0132+0.001 | 0.0122 £0.001
01/22/02 0.0228 £ 0.002 | 0.0228 +0.002 | 0.0189 x0.002 | 0.0224 =0.002 | 0.0236 x0.002 | 0.0179 +£0.002 | 0.0243 +0.002 | 0.0209 +0.002 | 0.0200 £ 0.002
01/29/02 0.0136 = 0.002 | 0.0159 +0.002 | 0.0163 £0.002 | 0.0173 +0.002 | 0.0172 £0.002 | 0.0164 = 0.002 | 0.0176 £ 0.002 | 0.0149 +0.002 | 0.0131 +0.001
02/05/02 0.0241 = 0.002 { 0.0250 = 0.002 | 0.0239 +0.002 | 0.0250 x0.002 | 0.0266 + 0.002 | 0.0200+0.002 | 0.0263 £0.002 | 0.0238 +0.002 | 0.0211 +0.002
02/12/02 0.0131 = 0.002 | 0.0144 +0.001 | 0.0120+0.001 | 0.0119 x0.001 | 0.0128 £0.002 | 0.0138 = 0.002 | 0.0155 £ 0.002 | 0.0122+0.001 | 0.0105 +0.001
02/19/02 0.0164 = 0.002 | 0.0147 £0.002 | 0.0163 = 0.002 | 0.0149 +0.002 | 0.0145+0.002 | 0.0168 £0.002 | 0.0144 = 0.002 0.0141 +0.001 | 0.0138 = 0.001
02/26/02 0.0160 = 0.002 | 0.0124 = 0.001 | 0.0132 £0.002 | 0.0142 +0.002 | 0.0163 x0.002 | 0.0179 £0.002 | 0.0123 +0.002 | 0.0142 +:0.001 | 0.0128 0.001
03/05/02 0.0192 +0.002 | 0.0196 +0.002 | 0.0201 £ 0.002 | 0.0214 +0.002 | 0.0229 0.002 | 0.0186 £ 0.002 | 0.0230+0.002 | 0.0198 +0.002 | 0.0210 = 0.002
03/12/02 0.0195 +0.002 | 0.0153 £0.002 | 0.0181 +0.002 | 0.0201 x0.002 | 0.0197 +0.002 | 0.0165 +0.002 | 0.0191'+0.002 | 0.0192 +0.002 | 0.0165 = 0.002
03/19/02 0.0144 +0.002 | 0.0111 +0.001 { 0.0140 £ 0.002 | 0.0159 x 0.002 | 0.0153 +£0.002 | 0.0178 £0.002 | 0.0136 +0.002 { 0.0133 £0.002 | 0.0102 = 0.001
03/26/02 0.0148 +0.002 | 0.0137 £ 0.001 | 0.0137 = 0.002 | 0.0134 £ 0.001 :} 0.0139 £0.002 | 0.0137 +0.002 | 0.0129 +0.002 | 0.0144 +£0.002 | 0.0129 x 0.001
04/02/02 0.0200 + 0.002 | 0.0152+£0.002 | 0.0193 +0.002 | 0.0163 £0.002 | 0.0185 =0.002 | 0.0141 % 0.002 | 0.0193 +0.002 | 0.0173 +0.002 | 0.0150 +0.001
04/09/02 0.0151 £0.002 | 0.0132+0.001 | 0.0156 =0.002 | 0.0147 +0.002 | 0.0122 +0.002 | 0.0146 +0.002 } 0.0118 = 0.002 | 0.0136+0.002 | 0.0159 +£0.001
04/16/02 0.0185 +0.002 | 0.0207 £ 0.002 | 0.0177 £0.002 | 0.0197 £0.002 | 0.0185 x 0.002 0.0205 £ 0.002 | 0.0204 =0.002 | 0.0175 +0.002 | 0.0182 x0.002
04/23/02. 0.0150  0.002 | 0.0155 +0.002 | 0.0157 £0.002 | 0.0137 £0.002 | 0.0146 +0.002 | 0.0166 +0.002 | 0.0142 +£0.002 | 0.0164 =0.002 | 0.0145 +0.001
04/30/02 0.0121 +0.002 | 0.0118 £0.002 | 0.0114 =0.001 | 0.0143 +0.002 | 0.0111 =0.002 | 0.0140 +0.002 | 0.0145 £ 0.002 | 0.0126 +0.002 | 0.0127 = 0.001
05/07/02 0.0077 +0.001 | 0.0075 +0.001 } 0.0126 =0.001 | 0.0085 +0.001 | 0.0097 +0.001 | 0.0098 £0.002 | 0.0101 +0.002 | 0.0090 +0.001 | 0.0087 +0.001
05/14/02 0.0071 0,001 | 0.0102+0.001 | 0.0066=0.001 | 0.0114 = 0.002 0.0087 £ 0.001 | 0.0095 0.001 | 0.0096 £ 0.001 | 0.0090 =0.001 | 0.0088 0.001
05/21/02 0.0135 +0.002 | 0.0120 £ 0.001 | 0.0110£0.001 | 0.0107 +0.001 | 0.0110x0.001 | 0.0121£0.002 { 0.0118 = 0.002 { 0.0112 £0.001 | 0.0114 +0.001
05/28/02 0.0125 + 0.002 | 0.0123 +0.001 | 0.0123 £0.001 | 0.0143 +0.002 | 0.0155£0.002 | 0.0146 £0.002 | 0.0148 £0.002 | 0.0161 £0.002 | 0.0171 £ 0.002
06/04/02 0.0133 £ 0.002 | 0.0129 +0.002 | 0.0144 +0.002 | 0.0132+0.002 | 0.0151 £0.002 | 0.0127 £ 0.001 | 0.0142 £0.002 | 0.0139 = 0.002 | 0.0141 £0.002
06/11/02 0.0080 = 0.001 | 0.0058 + 0.001 | 0.0069 £0.001 | 0.0066 +0.001 | 0.0075 + 0.001 | 0.0074 £0.001 | 0.0073 £0.001 } 0.0097 %x0.001 | 0.0081 +0.001
06/18/02 0.0178 £0.002 | 0.0229 + 0.002 | 0.0216 £0.002 | 0.0179 £ 0.002 | 0.0208 = 0.002 | 0.0193 £ 0.002 | 0.0200x0.002 { 0.0188 £ 0.002 | 0.0210 = 0.002
06/25/02 0.0201 £ 0.002 | 0.0242 +0.002 | 0.0220 +0.002 | 0.0207 = 0.002 | 0.0251 +0.002 | 0.0228 +0.002 | 0.0267 +0.002 | 0.0213 +0.002 | 0.0259 + 0.002

*  Sample location required by TS/ODCM.

** Qptional sample location.

6-12




TABLE 6-5 (continued)

NMPNS/JAF SITE

- ENVIRONMENTAL AIRBORNE PARTICULATE SAMPLES -

GROSS BETA ACTIVITY pCl/m =1 SIGMA

'LOCATION

OFFSITE STATIONS

2002

07/02/02
07/09/02

07/23/02

09/17/02

10/01/02
10/08/02

-11/05/02

11/26/02
12/03/02
12/10/02
12/17/02

07/16/02

07/30/02 .
08/06/02 .
08/13/02 -
08/20/02
08/27/02
09/03/02" .
09/10/02 -

09/24/02
10/15/02
- lo2202
©10/29/02

1112002
11/19/02

12/23/02 -

0.0263 = 0.002
0.0152 £ 0.002
0.0194  0.002

0.0135 + 0.002.
0.0205 = 0. 002;
0.0145 +0.002

0.0193 * 0.002

0.0154 + 0.002.

0.0112 = 0.001
0.0167 x 0.002
0.0205 + 0.002

0.0234 +0.002 .
0.0193 + 0.002"

0.0175 +0.002
0.0139 £0.001

0.0101 +0.001

0.0111 +0001

0.0108 = 0.001

0.0249 + 0.002
0.0164 + 0.002
0.0114 +0.001
0.0126 = 0.001
0.0204 + 0.002
0.0177 % 0.002
0.0105 + 0.001
0.0151 + 0.001

0.0228 + 0.002

0. 0204 +0.002
0.0201 = 0. 002
0.0111 0. 001
0.0169 + 0.002
0.0170 + 0.002
0.0210 + 0.002

10.0138 + 0.002

0.0111 0.001
0.0175 = 0.002
0.0230 = 0.002

10.0232 + 0.002
-0.0189 + 0.002

0.0151 + 0.002
0.0116 = 0.001

10.0100  0.001
10.0121 0.001
'0.0117 +0.001.

0.0232 + 0.002
0.0150 = 0.002
0.0148 + 0.002
0.0142 + 0.001
0.0185 = 0.002
0.0191 = 0.002
0.0105 = 0.002
0.0161 +0.001

0 0239 = 0.002

0.0167 = 0. 002

10.0195 = 0002
0.0123 = 0.001

0.0174 + 0.002

10.0163 + 0.002
-0.0217 £ 0.002
0.0136  0.001 .

0.0104 + 0.001

100181 +0.002
100250  0.002
10.0243 + 0.002
0.0225 = 0.002

0.0149 + 0.002

-0.0135 +0.001
,o 0105 = 0.001
jo €108  0.001
10.0106  0.001

0.0247 + 0.002

-0.0160 + 0.002

0.0155 + 0.002
0.0102 = 0.001
0.0199 = 0.002
0.0168 = 0.002
0.0102 = 0.001

0.0119 +0.001

0.0250 0. 002

'0.0154 = 0.002

0.0197 = 0.002
0.0133  0.002
0.0195 + 0.002
0.0168 + 0.002
0.0223  0.002
0.0112 + 0.001
0.0112 = 0.001
0.0181 + 0.002
0.0215 +0.002
0.0204 + 0.002

0.0194 £ 0.002 .

0.0131 + 0.002
0.0131 = 0.001

0.0103 0.001
0.0122 £ 0.001

0.0120  0.001

0.0217 = 0.002

0.0133 0.001
0.0127 = 0.001

0.0094 0,001
0.0193 = 0,002

0.0198 + 0.002
0.0150 £ 0.002
0.0163 = 0.002

0. 0219 * 0 002

00172+0002_

0.0188 + 0.002
0.0127 = 0.001
0.0196 + 0.002
0.0176 = 0.002

0.0266 + 0.002

0.0140 + 0.002
0.0123 = 0.001
0.0189 + 0.002
0.0201 + 0.002
0.0240 £ 0.002

10.0222  0.002

0.0151  0.002
0.0098  0.001

10.0108 + 0.001

0.0105 = 0.001

0.0136 = 0.002

0.0211 + 0.002

0.0135+0.001°

0.0146 = 0.002

10.0102 £ 0.001

0.0195 £ 0.002
0.0186 = 0.002

0.0110£0.002

0.0190 + 0.002

o 0232 +0.002
0.0164 = 0.002
0.0215 + 0.002
0.0115 + 0.001
0.0210 £ 0.002
0.0163 + 0.002

0.0238 == 0.002
10.0151 0.002

0.0117 £ 0.001

+0.0190 £ 0.002

0.0240 £ 0.002

:0.0215 + 0.002

0.0223 +0.002
0.0147 +0.002

?00125+0001

0. 0105 + 0. 001
0.0144 + 0. 002
0.0127 = 0.002
0.0216 + 0.002
0.0147 # 0.002

0.0138 + 0.001

0.0115 + 0.001
0.0172 +0.002
0.0152 £ 0.002

0.0130+0.002°

0.0168 +0.001

00219:!.-0002‘

0.0185 +0.002
0. 0220 +0.002
0.0132 + 0.001

0.0204 + 0.002

0.0151 = 0.002

0.0218 0.002

0.0136 = 0.001

0.0162 0.002"

0.0171 = 0.002
0.0231 * 0.002
0.0198 + 0.002
0.0212 + 0.002
0.0168 + 0.002
0.0122 + 0.001
0.0114 % 0.002
0.0104 + 0.001
0.0146 = 0.002
0.0216 + 0.002
0.0139 + 0.001
0.0120 + 0.001
0.0132 = 0.001
0.0186 = 0.002
0.0168 = 0.002
0.0133 + 0.002
0.0129 + 0.001

0.0204 + 0.002

0.0156 = 0.002
0.0161 = 0.002

0.0138 = 0.001
0.0187 + 0.002
0.0186 = 0.002

10.0228 £ 0.002
0.0148 0.002
00109  0.001

0.0162 % 0.002
0.0185 +0.002
0.0209 = 0.002

-0.0206 + 0.002

0.0156 + 0.002

0.0131 +0.001 -

0.0085 0.001
0.0121 +0.001

0.0120 £ 0.001 -

0.0217 +0.002
0.0147 +0.001
0.0159 = 0.002
0.0108 + 0.001
0.0221 + 0.002
0.0201 = 0.002
0.0117 +0.002
0.0147 + 0.001

0 0208 ® 0 002

0.0150 0.002
0.0205 0.002
0.0138 +0.002

0.0195 = 0.002
0.0177 = 0.002

0.0212 + 0.002

0.0131 +0.001
0.0100 = 0.001
0.0212 +0.002
0.0211 +0.002
0.0225 +0.002
0.0216 + 0.002
0.0160 =+ 0.002

0.0126 +0.001

0.0120'+0.001
0.0112 +0.001
0.0140 + 0.001
0.0239 + 0.002
0.0168 = 0.002
0.0166 = 0.002
0.0112 +0.001
0.0189 +0.002
0.0148 +0.002
0.0097 +0.001
0.0144 + 0.001

*  Sample location required by TS/ODCM.

“** Optional sample location.
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TABLE 6-6

NMPNS/JAF SITE

ENVIRONMENTAL AIRBORNE PARTICULATE SAMPLES - ON-SITE STATIONS - 2002

GROSS BETA ACTIVITY pClIm +1 SIGMA

LOCATION

00155 = 0.001

0.0196 = 0,002

00191 £0.002

v ‘00185+0002

*# Qptional sample location.

6-14

12/31/01 0. 0205 =0, 002 0. 0173 * O 002' ‘
" 01/07/02 0.0166 + 0.002 ..0.0167 +0.002 . - 0.0140 £0.002 - 0.0210,£0.002 0.0153 +£0.002 0.0165 £ 0.002" |
01/14/02 0.0164 £ 0.002 0.0120£0.001 .- |- 0.0147 +0.002 0.0154 £ 0.002 0.0143 £ 0.002 0.0109 = 0.001
-~ 01/21/02 0.0212 £ 0.002 0.0202£0.002 | 0.0204 +0.002 ° 0.0214 +0.002 . 0.0210 +0.002 0.0203.+0.002
- 01/28/02 0.0161 +0.002 0.0186 £0.002 0.0170 £0.002 - 0.0165 +0.002 - 0.0159 + 0.002 0.0154 = 0.002
02/04/02 0.0235 £ 0.002 "0.0261 £0.002 0.0249 £ 0.002 - " 0.0248 +0.002 0.0224 + 0.002 0.0216 + 0.002
02/11/02 0.0160 +0.001 0.0145 +0.001 0.0150 + 0.001 0.0157 £ 0.001 0.0142 £ 0.001 0.0146 £ 0.001
02/19/02 0.0145 +0.002 0.0138 £0.002 - 0.0171 £ 0.002 0.0135 + 0.002 0.0150 £ 0.002 0.0112 £ 0.002
02/25/02 0.0171 = 0.002 0.0155 £0.002 0.0163 = 0.002 0.0161 = 0.002 0.0175 £0.002 - 0.0148 = 0.002
03/04/02 0.0232 + 0.002 0.0199 £ 0.002 0.0199 £ 0.002 0.0189 £ 0.002: 0.0190 = 0.002 0.0177 + 0.002
03/11/02 0.0233 + 0.002 0.0210 £ 0.002 - 0.0180 +0.002 0.0199 £ 0.002 0.0197 £ 0.002 0.0189 + 0.002
03/18/02 0.0117 £0.002 * 0.0114 = 0.001 0.0118 + 0.002 0.0129 + 0.002 . 0.0104 + 0.002 0.0102 = 0.002 -
03/25/02 0.0162 + 0.002 0.0154 +0.002 0.0146 +0.002 . 0.0131 £ 0.001 . 0.0149 £ 0.002 0.0145 = 0.002
04/01/02 . 0.0153 + 0.002 0.0140 £ 0.001 0.0142 £ 0.002 0.0160 £ 0.002 0.0157 £0.002 0.0183 + 0.002
04/08/02 - 0.0175 + 0.002 0.0125+0.001 0.0149 £ 0.002 0.0127 = 0.001 0.0133 % 0.002 0.0179 £0.002 -
04/15/02 0.0187 £ 0.002 10.0213 £0.002 0.0179 +0.002 0.0188 +0.002 0.0182 + 0.002 0.0177 £ 0.002
04/22/02 0.0143 + 0.002 0.0153 + 0.002 0.0140 = 0.002 0.0157 £ 0.002 0.0148 £ 0.002 0.0130£0.002 -
. 04/29/02 . 0.0104 +0.002 0.0112 £0.001 0.0120 + 0.002 0.0125 £0.002 0.0128 = 0.002 0.0123 + 0.002
05/06/02 0.0135 £ 0.002 0.0108 £ 0.001 0.0135 £ 0.002 0.0124 £ 0.002 0.0122 + 0.002 0.0135 + 0.002
05/13/02 0.0090 + 0.001 0.0108 +0.001 0.0109 = 0.002 0.0077 = 0.001 0.0073 = 0.001 0.0089 =+ 0.001
05/20/02 0.0093 = 0.001 .0.0103 £ 0.001 0.0119 £ 0.001 0.0087+ 0.001 0.0106 = 0.001 0.0079 £ 0.001
05/28/02 0.0122 + 0.002 0.0144 + 0.002 0.0169 = 0.002 0.0190 = 0.002 0.0143 +0.002° 0.0180 + 0.002
06/03/02 0.0094 + 0.002 0.0105 £ 0.001 0.0119 + 0.001 .0.0090 + 0.001 0.0114 £ 0.002 0.0101 % 0.002
06/10/02 0.0092 + 0.001 0.0103 £ 0.001 0.0068 + 0.001 0.0067 + 0.001 0.0085 £ 0.001 0.0080 £ 0.001
06/17/02 0.0149 + 0.001 0.0202 = 0.002 - 0.0166 = 0.001 0.0178 = 0.002 0.0164 = 0.002 0.0155 + 0.002
06/24/02 0.0168 + 0.002 .0.0162 + 0.002 0.0169 + 0.002 0.0173 + 0.002 0.0214 + 0.002 0.0194 + 0.002




TABLE 6-6 (continued)

NMPNS/JAF SITE
ENVIRONMENTAL AIRBORNE PARTICULATE SAMPLES ON-SITE STATIONS - 2002

- GROSS BETA ACTIVITY pCl/m * 1 SIGMA

LOCATION

07/01/02 - 0.0224 £ 0.002 ©0.0205 £ 0.002 0.0226 £ 0.002 - 0.0214 £ 0.002 0.0258 £0.002 0. 0206 + 0 002
07/08/02 10.0146 = 0.001" 0.0153 = 0.002 0.0165 + 0.002 0.0152 +0.001 0.0153 +0.001 0.0202 + 0.002
07/15/02 .0.0330 + 0.002 0.0204 + 0.002 0.0181 % 0.002 - 0.0187 +0.002 0.0214 £ 0.002 0.0208 £0.002 . .
07/22/02 0.0118£0.001 | ~ 0.0143 £0.002 0.0138 £ 0.001 - 0.0132 +0.002 0.0125 +£0.001 - 0.0140 £ 0.002.
07/29/02 0.0198£0.002" + |- = 0.0208 £0.002 0.0220 + 0.002 0.0204 + 0.002 0.0177 % 0.002 . 0.0188 +0.002
08/05/02 ©0.0111£0.001 - | - 0.0122x0.001 0.0139 x 0.001 0.0133+0.001 0.0138 +0.001 0.0139 £ 0.001
08/12/02 .0.0249 = 0.002. - . 0.0243 £ 0.002 0.0231 £ 0.002 0.0232 = 0.002 0.0249 +0.002 0.0240 £0.002 -
08/19/02 -0.0115+0.001-. .| - 0.0130 % 0.002 0.0170 £0.002 - - .0.0101 £ 0.001 .- 0.0091 £ 0.001 0.0114 +0.001
08/26/02 -0.0118£0.001- - |- - 0.0130+0.001, 0.0108 £ 0.001 . 0.0144 +0.001 . 0.0131 + 0.001- 0.0108 £ 0.001
09/03/02 0.0166 £0.002: .| 0.0169 = 0.002 0.0176 £0.002 0.0145 +0.002 0.0157 +£0.002 ~0.0170 £ 0.002
09/09/02 --0.0244 £0.002. - | - 0.0205 £ 0.002 0.0200 £ 0.002 . .0.0221 £0.002 0.0231 £0.002 -0.0212 + 0.002
09/16/02 10.0203 £ 0.002. - 0.0180 +£0.002 -0.0201 = 0.002 - 0.0206 + 0.002 0.0233 £0.002 0.0195 £ 0.002
09/23/02 10.0203£0.002- | 0.0211+0.002 0.0185+0.002 - 0.0200 % 0.002 0.0169 +0.002 0.0198 +0.002
09/30/02 0.0177 £0.002 . - 0.0176 + 0.002 0.0184 +0.002 . - 0.0189 £ 0.002 0.0205 + 0.002 0.0200 + 0.002 -
10/07/02 -0.0128 £ 0.001- - + 0.0122 + 0.002 0.0118 £ 0.001 10.0108 £ 0.001 - 0.0050 + 0.001 10.0096 £ 0.001 -
10/14/02 "0.0090+£0.001 | -~ 0.0120+0.001 0.0099 x 0.001 0.0086 + 0.001 0.0084 + 0.001 0.0095 +£0.001 -
10/21/02 --0.0080 +0.001- 0.0106 + 0.001 0.0121+0.001 . | - 0.0106 +0.001 - 0.0104 = 0.001 +0.0097 = 0.001
10/28/02 ~0.0097 £0.001 -~ ‘|~ 0.0085 = 0.001 0.0095 £ 0.001 -0.0091 £ 0.001 0.0084 +0.001 0.0110+0.001 -
11/04/02 - 0.0235+0.002 .}  0.0231=x0.002 0.0233+0.002 - | 0.0234+0.002 . 0.0272 £0.002 .0.0238 +0.002
11/12/02 - 0.0143+£0.002 | 0.0151%0.002- 0.0152£0.002 | - 0.0144 +0.002 0.0167 +0.002" ~0.0145 +0.002
11/18/02 0.0168 + 0.002 ~ 0.0165 +0.002 - 0.0160 +0.001 0.0126 + 0.001 0.0201 £0.002 0.0145 + 0.002
11/25/02 0.0120 + 0.001 - 0.0103 £ 0.001 0.0110+0.001 |- 0.0146 +0.001 0.0127 £0.001 - 0.0123 + 0.001

- 12/02/02 - 0.0166 + 0.002 - 0.0205 = 0.002 0.0164 £ 0.001 0.0170 = 0.002 0.0195 =+ 0.002 0.0168 + 0.002
12/09/02 0.0158 + 0.002 0.0197 + 0.002 0.0200+0.002 - - 0.0179 = 0.002 0.0203 + 0.002 0.0189 + 0.002
12/16/02 0.0147 = 0.002 0.0088 + 0.001 0.0100 £ 0.001 0.0135 + 0.001 0.0104 £ 0.001 0.0140 + 0.002
12/23/02. 0.0170 + 0.002 0.0157 + 0.002 . 0.0139 + 0.001 0.0152 +0.002 0.0153 + 0.002 0.0143 + 0.002

** Optional sample location.
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TABLE 6-7

.NMPNS/JAF SITE
ENVIRONMENTAL CHARCOAL CARTRIDGE SAMPLES - OFF-SITE STATIONS - 2002

I-131 ACTIVITY pCi/m’ = 1 SIGMA

LOCATION
01/02/02 v . <0.0283 . <0, 0315 < 0 0392 < O 0280‘ <0.0323 < 0 0343 <0.0394 < O 0286 ‘
01/08/02 - <0.0260 <0.0235 < 0.0206 < 0.0340- <0.0290 <0.0303 .| <0.0307 <0.0182 -<0.0177
01/15/02 <0.0340 . <0.0270 <0.0327 < 0.0063 .<0.0181 - | <0.0313 <0.0284 < 0.0056 <0.0259 -
01/22/02 <0.0251" <0.0262 < 0.0166 <0.0206° .| <0.0331 <0.0275 | <0.0264 - <0.0304 < 0.0225
01/29/02 - <0.0192 - <0.0200 <0.0335 <0.0184 <0.0249 . <0.0262 | <0.0274 <0.0276 - <0.0179 .
02/05/02 <0.0251 <0.0154 <0.0220 <0.0143 - <0.0226 < 0.0240 <0.0277 <0.0225 <0.0211 -
02/12/02 <0.0165 <0.0230 <0.0334 <0.0279 < 0.0307 <0.0277 <0.0359 <0.0217 <0.0311
02/19/02 < 0.0289 <0.0291 <0.0312 <0.0308 <0.0340 <0.0209 <0.0314 < 0.0054 < 0.0284
02/26/02 <0.0288 | <0.0200 <0.0218 <0.0239 <0.0290 <0.0312 <0.0240. <0.0306 < 0.0267
03/05/02 <0.0226 <0.0247 <0.0303 <0.0259 <0.0211 <0.0202 <0.0340 <0.0270 <0.0143
03/12/02 - <0.0273 | <0.0246 <0.0312 <0.0060 <0.0205 <0.0319 <0.0228 <0.0187 <0.0248
03/19/02 <0.0227 - <0.0264 | <0.0338 <0.0079 <0.0281 | <0.0246 <0.0297 | <0.0249 <0.0189
03/26/02 <0.0334 <0.0232 <0.0271 <0.0236 | <0.0368 <0.0304 <0.0234 <0.0307 <0.0135
04/02/02 <0.0437 <0.0276 . <0.0325 <0.0326 | - <0.0229 <0.0328 <0.0372 <0.0195 <0.0298
04/09/02 <0.0091 <0.0199 - <0.0362 <0.0286 <0.0349 . <0.0371 <0.0304 < 0.0258 < 0.0058
04/16/02 <0.0274 . <0.0238 <0.0210 <0.0241 - <0.0392 <0.0358 <0.0299 <0.0276 <0.0287 .
04/23/02 <0.0543 <0.0245 < 0.0297 <0.0250 <0.0342 <0.0275 <0.0352. <0.0358 < 0.0325
04/30/02 <0.0289 <0.0262 | <0.0317 <0.0305 - <0.0419 <0.0214 <0.0349 <0.0174 <0.0200
~05/07/02 <0.0337 <0.0147. < 0.0097 <0.0335 <0.0293 <0.0331 <0.0212 <0.0197 <0.0284
05/14/02 <0.0290 <0.0236 <0.0278 <0.0302 <0.0236 <0.0342 < 0.0306 <0.0286 © <0.0224
05/21/02 <0.0202 <0.0163 <0.0226 <0.0222 <0.0220 <0.0201° <0.0301 | <0.0272 <0.0267
05/28/02 <0.0210 <0.0233 <0.0232 <0.0276 <0.0260 <0.0323 <0.0195 <0.0375 <0.0325
06/04/02 <0.0267 '<0.0298 <0.0226 <0.0068 <0.0329 <0.0320 '<0.0217 <0.0175 <0.0389
06/11/02 <0.0324 <0.0256 <0.0213 <0.0353 - <0.0238 . <0.0252 <0.0247 <0.0286 <0.0220
06/18/02 < 0.0261 <0.0262 < 0.0256 <0.0265 <0.0240 <0.0331 <0.0318 < 0.0283 < 0.0169
06/25/02 < 0.0258 <0.0256 < 0.0230 < 0.0278 <0.0233 < 0.0254 <0.0296 - <0.0358 < 0.0257

* Sample lOC&thﬂ required by TS/ODCM.
** Optional sample location. -




DNVIRONMENTAL CHARCOAL CARTRIDGE SAMPLES -

TABLE 6-7 (continued)

NMPNS/JAF SITE

'OFF-SITE STATIONS - 2002
I-131 ACTIVITY pCi/m® + 1 SIGMA

L LOCATION
07702102 <0.0255 .| <0, 0307_ <0.0335 | _ | <0.0315
07/09/02 <0.0211' | <0.0265 <0.0270 <0.0211 | - <0.0389 '<00331 |  <0.0203 <0.0166 <0.0243
07/16/02 " | <0.0405 ~| <0.0251 <0.0295 <0.0275 <0.0261 <00361 | <00154 - | <0.0303 <0.0167
07/23/02 | <0.0083 | <0.0223 <0.0312 <0.0341 <0.0242 <0.0244 <0.0425 | <0.0239 <0.0235
073002~ | <0.0261 | <0.0194 <0.0293 <0.0292 .<0.0271 <0.0296 <0.0235° | <0.0150 | - <0.0284
08/06/02 |. <0.0399 = | <0.0268 <0.0150 <0.0261" <0.0259 | <0.0282 <0.0238 <0.0151 <0.0248
08/13/02 | <0.0388 | '<0.0312 <0.0194 <0.0174 <0.0081 <0.0228 <0.0192 <0.0236 <0.0213
0820002 | <0.0378 | <0.0338 |- <0.0270 '<0:0215 <0.0350 <0.0082 | <0.0184. <0.0193 <0.0239
08/27/02 - | <0.0342 | - <0.0296 <0.0253 <0.0284 <0.0327 <0.0315 <0.0157 <0.0231 <0.0245
. 09/03/02. | <0.0338 | <0.0339 -<0.0280 <0.0230 | <0.0216 <0.0372 <0.0221" | <0.0283 <0.0256
097100027 | <0.0279 | <0.0390 | <0.0301 <0.0283 <0.0357 <0.0261 | <00244 | <0.0373 <0.0335
0n17/02 | <0.0238 | <00251 |- <0.0158 <0.0295 - | <0.0305 <0.0278 <00156.- | - <0.0296 < 0.0290
09/24/02 | <0.0238 |- <0.0369 <0.0513 <0.0231 | <0.0207 <0.0316 <0.0084 - | <0.0226 <0.0224
10/01/02 <0.0254 | <0.0303 <0.0233 <0.0323 |  <0.0257 <0.0279 |  <0.0246 <00194 |- <0.0164
10/08/02 | <0.0162 ‘| <0.0153 | <0.0203 <0.0198 <0.0222 <0.0272 <0.0221 <0.0126 | - <0.0191
1001502 | <0.0238 | <0.0191 <0.0171 <0.0248 | <0.0207 <0.0278 <00176 | <0.0222 <0.0195
10/22/02 <00253 | <0.0155 <0.0203 <0.0233 | <0.0257 <0.0180 <0.0108 | <0.0206 < 0.0204
10/29/02 <0.0133 | - <0.0165 <0.0128 <00191 | <00274 | "<00161 | <00127 "|. <00191 | - <0.0208
11/05/02 <00199 | <0.0244 <0.0243 | <00238 | <00154 | <0.0149 <00163 | <0.0205 <0.0172
11/12/02 <0.0219 <0.0126 <00191 | <00235 | -<0.0168 <00189 | <00195 | <0.0261 <0.0223
11/19/02 <0.0133 <0.0160 | <0.0221 <0.0191 | <0.0251 <0.0205 <0.0141 <0.0135 <0.0224
1126/02 | . <0.0166 | <0.0179 | <0.0209 <0.0239 | <00140 | <0.0210 <00177. | <0.0234. <0.0234
12/03/02 <0.0140 <0.0226 <0.0143 <0.0246 <0.0171 <0.0300 <0.0161 <0.0178 <0.0169
12/10002 | <0.0177 <0.0248 <0.0214 <0.0161 “|. <0.0176 <0.0309 <0.0138 <0.0140 <0.0150
12/17/02 <0.0233 <0.0254 <0.0233 <0.0229° <0.0263 <0.0248 <0.0298 <0.0244 <0.0177
12/23/02 <0.0166 <0.0188 <0.0183 -| <0.0196 | . <0.0205- | <0.0184 <0.0216 <0.0162 <0.0127

*  Sample location required by TS/ODCM
** (Optional sample locatxon :
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ENVIRONNIENTAL CHARCOAL CARTRIDGE SAMPLES - ON-SITE STATIONS -

TABLE 6-8
- NMPNS/JAF SITE

- I-131 ACTIVITY pCi/m’® =1 SIGMA

2002

LOCATION

12/31/01 <0.0279 < 0 0270 < 0 0270 < O 0352 - <0, 0303 < 0 0320
01/07/02 <0.0314 <0.0239 <0.0231: <0.0237 - <0.0193 <0.0163
01/14/02 <0.0264 - <0.0298 <0.0270 <0.0240 < 0.0257 <0.0276
01/21/02 < 0.0299 <0.0219 < 0.0288 <0.0319 <0.0279 <0.0303

- 01/28/02 <0.0323 <0.0262 < 0.0300 <0.0257 <0.0173 <0.0272
02/04/02 <0.0294 < 0.0237 < 0.0456 < 0.0370 <0.0429 <0.0160. -
02/11/02 <0.0318 <0.0143 < 0.0205 < 0.0290 <0.0286 < 0.0265
02/19/02 < 0.0094 <0.0234 <0.0282 < 0.0352 <0.0329 < 0.0309
02/25/02 <0.0317 <0.0227 < 0.0307 <0.0225 <0.0259 <0.0242 ..
03/04/02 <0.0356 <0.0198 < 0.0301 <0.0290 <0.0338 <0.0242
03/11/02 <0.0355 <0.0274 <0.0170 <0.0241 <0.0199 <0.0242
03/18/02 <0.0320 <0.0230 <0.0277 < 0.0056 <0.0314 <0.0244
03/25/02 < 0.0377 <0.0303 <0.0218 <0.0254 <0.0224 <0.0360 .
04/01/02 < 0.0066 <0.0215 < 0.0339 < 0.0289 < 0.0246 < 0.0268
04/08/02 <0.0366 < 0.0249 <0.0419 <0.0336 < 0.0285 <0.0201
04/15/02 - < 0.0304 <0.0285 < 0.0327 '<0.0293 <0.0238 <0.0381
04/22/02 < 0.0084 <0.0229 <0.0417 <0.0210 < 0.0356 <0.0217
04/29/02 <0.0316 <(.0331 <0.0343 <0.0184 <0.0165 < 0.0206
05/06/02 <0.0228 <0.0136 <0.0359 <0.0295 - <0.0327 <0.0246
05/13/02 - <0.0255 <0.0282 <0.0371 <0.0297 <0.0279 <0.0273
05/20/02 <0.0344 <0.0167 <0.0211 < 0.0287 <0.0150 < 0.0203
05/28/02 - <0.0203 <0.0343 <0.0216 <0.0358 <0.0115 <0.0278
06/03/02 <0.0325 <0.0204 <0.0274 <0.0234 <0.0208 <0.0376 -
06/10/02 < 0.0400 <0.0296 <0.0227 < 0.0254 <0.0240 <0.0271
06/17/02 <0.0184 <0.0313 <0.0230 <0.0289 < 0.0290 < 0.0200
06/24/02 <0.0168 < 0.0247 < 0.0293 < (.0300 <0.0195 < 0.0348

** QOptional sample location. '
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TABLE 6-8 (continued)

NMPNS/JAF SITE
ENVIRONMENTAL CHARCOAL CARTRIDGE SAMPLES - ON-SITE STATIONS - 2002

I-131 ACTIVITY pCl/m +1 SIGMA

- LOCATION
SIS | RS A | 5 £ Postis R PR TS N M et S (OB R e SRR B RN ek el 2l O

07/01/02 - i <0, 0265 . < 0 0270 . .<0.0199 . < 0.0343 ‘ < O 0318 : o< 0 0194-
07/08/02 - <0.0286 - - <0.0167 <0.0157 - <0.0260 - <0.0271 <0.0217
07/15/02 - . <0.0212:. <0.0209 . <0.0226 . <0.0263 <0.0289 <0.0246
07/22/02 - <0.0232. . . <0.0383 - <0.0060 . <0.0222 1. <0031 <0.0349
07/29/02 - <0.0334 - C 0 <0.0247 1 <0.0259 <0.0159 0 <0.0283 < 0.0059
08/05/02 <0.0288 <0.0254 . <0.0268 - <0.0264 . <0.0234 - <0.0280

. 08/12/02 - <0.0294 . <0.0300 . <0.0219 <0.0213 : < 0.0209 ' <0.0262
08/19/02°. |- <0.0313 . <0.0276 < 0.0302 <0.0286 <0.0240 < 0.0264
08/26/02 - <0.0266 - . . <0.0287 <0.0272" <0.0253 - <0.0352 - <0.0267
09/03/02 ~: <0.0448 - - <0.0271 "< 0.0237 - <0.0374 - <0.0094 <0.0378
09/09/02 - <0.0284 - ¢ <0.0270 < 0.0266 <0.0323 <0.0270: < 0.0206
09/16/02 <0.0307 <0.0211 < 0.0247 - <0.0261 <0.0170 <0.0293
09/23/02 - - <0.0328 <0.0232 . <0.0304 - <0.0348 <0.0194 - <0.0325.
09/30/02 <0.0285 . . <0.0219 < 0.0308 <0.0146 <0.0343. , <0.0254
10/07/02 - <0.0264 - <0.0208 < 0.0207 <0.0142 <0.0168. . . <0.0186 -
10/14/02 . <0.0249 . <0.0187 - < 0.0240 <0.0122- © <0.0161 <0.0197"
10/21/02 <0.0172: - <0.0176 . <0.0184 . <0.0181 . <0.0183 - <0.0228
10/28/02 <0.0263 - - - <0.0205 <0.0135 - - <0.0227 .- - <0.0246 - <0.0236 .
11/04/02 - <0.0165 - <0.0143 1 <00174 - <0.0161 ' <0.0161 <0.0252
11/12/02 - <0.0282 <0.0153 - <0.0214 - <0.0262 - <0.0173 - <0.0292
11/18/02 - v <0.0221 , - <0.0206 .. -<0.0160 ©o<0.0205 - - <00181 . | - <0.0210
11/25/02 <0.0226 <0.0122 <0.0193 <0.0238 < 0.0173 <0.0152
12/02/02 . <0.0213 <0.0122 - <0.0161- - |. = <0.0120 < 0.0202 <0.0178
12/09/02 <0.0310 <0.0184 . - ,<0.0183 <0.0185 <0.0252 <0.0149
12/16/02 <0.0199 : <0.0243 = .| . <0.0174 - | <0.0211 < 0.0220 <0.0227
12/23/02 < 0.0203 <0.0169 ~ <0.0158 ° - <0.0245 <0.0192 - <0.0243

** QOptional sample location.
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TABLE 6-9

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF/NMPNS SITE AIR PARTICULATE SAMPLES - 2002

Results in Units of 10 pCl/m + 1 Sigma

R1 OFF-SITE COMPOSITE*

SNy B B
se{ B R ) ) & 66 &%mf‘f@x&m&}é& TR K i § i : b &5
Be-7 949:219 - 129 £22.7 ‘ 577:1:141 996:9:201 942:#:185 130 £25.7

Zn-65 <13.8 <10.7 <4.14 <13.8 <9.75 <16.4
Cs-134 <5.49 <0.95 <2.90 ' <6.14 <3.33 <4.98
Cs-137 <4.38 <3.90 <2.41 - B.74 <3.45 <3.47
. Zr-95 <9.45 <6.61 <6.23 <9.82 ' <6.32 ' <9.84
Nb-95 ) <6.67 <6.16 <5.62 <4.30 <3.84 <7.40
Co-58 <8.08 <5.57 <3.62 <6.42 <1.01 <4.43
Mn-54 <4.60 <4.62 .41 <6.17 <4.24 <4.39
Co-60 ' <1.76 <5.53 <4.59 . <5.59 <4.37 <6.07
K-40 86.3 +31.4 <58.7 <12.9 <63.2 <46.5 <17.2
Otherst <LLD <LLD <LLD <LLD <LLD <LLD"
Be-7 915::202 114:::174 118:136 407+128 617+102 52.1x11.3
Zn-65 - <99 ‘ <10.5 <6.51 <8.06 <3.75 ' <5.14
Cs-134 . <0.96 <343 <2.45 <2.59 <1.58 . <2.40
Cs-137 <4.85 <3.79 <1.46 - <1.64 ' <1.79 <2.12
Zr-95 . <8.18 <7.89 <4.28 . .<5.37 <4.97 <5.46
Nb-95 <6.44. <3.32 <3.57 <4.20 <3.01 <3.48
Co-58 <4.23 _ .77 <2.14 <4.68 <2.89 .79
Mn-54 <4.66 <2.98 15 <2.27 <1.18 <222
Co-60 <6.49 <3.52 <0.77 <0.83 <3.19 <3.46
K-40 <59.8 . <12.5 <7.82 <28.8 <17.9 <8.33
Otherst <LLD <LLD <L1D <LLD <LLD <LLD

* Sample location required by TS/ODCM.
1 Plant related radionuclides.

6-20




TABLE 6-9 (continued)

. ,CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
- OF JAF/NMPNS SITE AIR PARTICULATE SAMPLES 2002 |

Results in Units of 10 pCl/m & 1 Slgma

R2 OFF-SITE COMPOSITE*

st

Be-7 78.0£18.5 112 +19.1 66.5 £ 16.1 98.7+22.1 924 +15.2 101 £20.0
Zn-65 <15.1; <9.15 <16.6 <3.67 <5.87 . <7.37

Cs=134 <2.53° .<4.44 <3.77 <4.52 <2.97 <529

Cs-137 <3.61 <3.50 <2.62. <4.92 <321 <3.54
Zr-95 <7.86 <7.74 <7.53 <7.15 <6.04 <5.95
Nb-95 <3.83 . <3.81: <5.22 - <4.84 <4.12 <4.75

Co-58 <4.56 <4.49 <4.78 - <4.44 <243 . <5.23

Mn-54 <3.83 <4.41 <4.06 " <6.40 L.77 <4.47 -
' <547 <4.59 . <214 <1.24 <3.46

<61.1 65.1 +21.1 <62.6 <12.6 119 +23.7

102i 17 3

459+156

' 728+125

<LLD

701+125

613+108

T172164

Zn-65 <120 <109 <195 <5.04 <8.67 <691 - -
Cs-134 <445 B339 <298 <281 - .47 <337
Cs-137 <3.02 <0.96 <3.00 Q.54 <2.61 <201
Z7r-95 <744 <100 <550 <556 <1.32 <7.05"
Nb-95 <571 <5.99 <375 <2.64 <3.36 <499
Co-58 <4.82 <3.96 <263 <247 <4.62 <3.22
Mn-54 <3.93 <427 <2771 <3.03 <2.40 <2.55
Co-60 <1.52 <172 <408 <301 <1.03, <3.84
K-40 <61.5 <5347 988212 " '<29.0 <10.6 61.5 + 13.7
Otherst <LLD <LLD - <LLD <LLD <LLD

* Sample location required by TS/ODCM.

1 Plant related radionuclides.
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CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES

TABLE 6-9 (continued)

OF JAF/NMPNS SITE AIR PARTICULATE SAMPLES - 2002

Results in Units of 10° pCi/m® £ 1 Sigma

Otherst

<JLD

R3 OFF-SITE COMPOSITE*

Be-7 779 = 17.1 96.9 + 19.0 529 + 16 4 138 + 21 1 116 = 17. O 105 + 18.8
Zn-65 <7.62 <13.5 <16.6 <8.10 <5.53 <9.34

Cs-134 <4.05 <4.03 <3.96 <2.50 <0.67 <2.86 -
Cs-137 <4.87 .37 <2.63 <4.24 <2.56 <4.19
Zr-95 <7.92 <9.28 <6.46 <8.91 <7.95 <8.24
Nb-95 <6.50 <5.70 <4.49 <5.92 <4.44 <1.33
Co-58 <6.53 <3.64 <5.91 <3.97 <3.78 <4.23
Mn-54 <5.01 <3.02 <3.40 <2.75 <0.76 <3.14
- Co-60 <7.47 <4,50 <7.88 <5.37 <1.16 <4.86
K-40 <58.2 <45.6 <54.5 <45.3 <33.6 <15.1
Otherst <LLD <1.D <LLD <LLD <LLD

G N

131:191 958:1:170 964:1:127 672:1:118 671:996 60.7 = 11.7
<6.61 <8.69 <5.82 <4.64 <4.89 <8.19
<3.85 <3.47 - <3.85 <294 <1.95 <3.96
<3.41 <2.73 - <2.00 <2.60 . .16 '<3.21
<8.74 - <4.51 <6.09 .<3.86 <4.19 <6.28
<4.63 <4.08 <4.15 <3.92 <3.53 <4.05
<3.07 <3.42 L.72 <2.91 .51 <3.31
<0.91 <2.89 <3.24 <2.84 <1.82 <2.67
<1.39 <4.48 <3.68 <3.21 <2.81 <4.11

<50.9 <12.0 102 = 16.5 49.3 +14.0 <18.4 108 % 18.6
<LILD <1LD <LLD <LLD <LLD

* Sample location required by TS/ODCM.
+ Plant related radionuclides.
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TABLE 6-9 {continued)

~ CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
 OF JAF/NMPNS SITE AIR PARTICULATE SAMPLES - 2002

Results in Umts of 10° pCl/m +1 Slgma »

R4 OFF-SITE COMPOSITE*

%@?‘ﬁ%&w%

Be-7 : 79.7+21.3 146 =+ 25 7 ‘ 109 + 17 4 116 +20. 1 . 95 3% 17 8 152 +22.1
Zn-65 : <8.30 <15.1 <12.8 <7.49- . <9.41 . <7.46
- Cs-134 ' <448 ' <3.49 ' <3.29 - <533 <2.88 <4.60
Cs-137 <3.96 | <4.08 Q26 <4.11 <18 <364
. Zr95 <104 - <893 <7.54 , , <5.25 ‘ ) <6.06 <7.71
Nb-95 - 1 <1.33 : <7.12 <4.86 - <3.55 . <1.21: <7.37.
Co-58 ; <6.58" ‘ <5.18 <3.71 <4.95 <4.09". <5.45
Mn-54 : <391 ' <430 <3.94 <3.53 <4.29. <3.51
Co-60 3 <4.91 . <164 <4.12 <4.52 <3.83 . <5.68
: <16.0

K-40 | <632 113319 . <82

Be-7 , 110 £ 22.0 12159 854 + 14.8 54.2%12.8 ~ 73.0:108 750136
Zn-65 <11.0 | <86l . <108 <8.77 . | <531 <743,
Cs-134 . | <409 - <296 - | <406 : <374 . ss 284
Cs-137 ' <424 . <320 | <2.68 .- 28 <1.36 <2.35
Ze95 | <923 <532 | <161 <7.18 <470 | <658
Nb-05 <636 <6.26 <4.68 <4.56 <62 <4.40
Co-58 <5.37 Q47 | Q1 . | <370 <2.57 ' <4.12
Mn-54 <638 Tam . <388 | <2.02 <1.77 <2.60
Co-60 <6.61 <3.52 L <367 . | <4.56 <1.95 <2.37
X-40 <57.9 <342 %554 - 89.2:%19.1 <18.9 C <9.24
Otherst . <LLD ~ <LLD <LLD <LLD. <LLD <LLD

* Sample location required by TS/ODCM.
+ Plant related radionuclides.
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TABLE 6-9 (continued)

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
. OF JAF/NMPNS SITE AIR PARTICULATE SAMPLES - 2002

Results in Units of 10° pCi/m® = 1 Sigma

R5 OFF-SITE COMPOSITE (CONTROL)*

109+ 16.9

108 19.6

- Be-7 104 £ 19.6 106 +25.6 119 +21.4 100 £ 16.4
Zn-65 <10.5 . <3.91 <11.6 <9.45 <8.35 <10.5
Cs-134 <3.40 <4.11- <3.71 <4.02 - <4.71 <3.84
Cs-137 <4.67 <3.15 <0.74 '<5.86 <3.46 - <2.87
Zr-95 <10.1 <2.94 <7.66 <5.89 <4.78 . <5.76
Nb-95 <1.56 <7.21 <5.69 <1.38 <4.95 <5.04
Co-58 <4.83 <7.29 .71 <5.07 <3.58 <3.35
Mn-54 <4.05 <6.06 <3.34 <1.04 <4.46 <4.73
Co-60 <1.65 <6.40 <1.36 -<1.58 <2.79 <4.30
K-40 <57.6 <55.2 101 +24.5 71.9+194 <43.7
OthersT <LLD

122 :22 2

110z 132

653:t126

~STex1i2

Be-7 94 3 + 16 2 70.8 +12.0
Zn-65 <10.9 <8.09 <622 <6.58 "<5.15 <7.12
Cs-134 <4.13 <2.94 <3.33 <3.53 <2.33 <247
Cs-137 <3.00 <2.54 <2.60 <245 <1.90 <2.19
Zr-95 <7.12 <4.47- <5.23 -<6.33 <3.24 . <6.30
Nb-95 <4.90 <5.13 <2.82 <4.34 <2.61 <3.88
Co-58 <4.50 <3.30 <3.34 <3.51 <1.48 <3.67
Mn-54 <4.14 <2.20 <271 <2.90 <2.44 <2.44
Co-60 <5.70 <3.29 <3.92 <2.64 <3.10 <0.85
K-40 75.7+222 <11.7 <344 109 + 18.6 42.0+10.2 <8.59
Otherst <LLLD <LLD <LLD <L.LD <LLD <LLD
* Sample location required by TS/ODCM.
1+ Plant related radionuclides.
6-24
! { ( (.. ( — G (... U (S S S L.




TABLE 6-9 (continued)

CONCENTRATIONS OF GAMMA EI\/IITTERS IN MONTHLY COMPOSITES

OF J AF/NMPN S SITE AIR PARTICULATE SAMPLES

Results in Umts of 10 pCl/m +1 Slgma

DZ-OFF-SITE COMPOSITE**

2002

St Vc&%« S x v My
Be-7 122 £ 19, 9 179 +23.3 84.1 +£18. 4 136 £ 22 3 923174 124 +£23.9
Zn-65 <2.81" ) <134 - <22.9 <10.5 . <974 <15.7
Cs-134 <478 <3.14 <491 <4.16 <4.44 <4.76
Cs-137 <3.51 <3.76 <4.06 <4.03 <295 <4.85
Zr-95 . <7.95. . =x2.21 <7.72 <12.5 <104 <843
Nb-95 <442 <6.61 <6.22 - <7.97 <7.10 <7.61
Co-58 <1.26 . <4.82 <4.81 - <525 <4.40 <4.91-
Mn-54 <3.04" .<3.46 - <6.27 <3.94 <13.2 <5.12
Co-60 <1.60" <4.24 . <5.05 <135 <2.08 <4.57
K-40 . <16.2 . <65.6 <18.1 159 £32.5 <60.5 <46.5
Otherst <LD <LLD <LLDA . <LLD- <LLD

Be-7- . 146 £21.3 . 102+19.8 045%143 40‘5 <127 41 9 +11.8 754 £12.2
Zn-65 <9.18- ;- ! <3.26 <149 - <6.04 <8.46 <5.61. .
Cs-134 <515 ¢ <4.02 <304 <3.52 <334 <2.98
Cs-137 - <3.55 <2.67 <294 - <23 - <233 <2.33
Zr-95 - <5.18 - <6.94 - <5.03 <441 . <6.14 <7.02
Nb-95 <4.48 <4.83 <4.14 <3.83 <4.27 <4.31
Co-58 <5.31 <5.15 <2.09 - <4.11 <3.92 <3.20
Mn-54 <3.42 <3.44 <3.08 <1.54 <2.34 <2.76
Co-60 <1.53 <5.35 <3.09 <3.12 <4.73 <3.39
K-40 <42.4 <19.2 . <298 <38.9 <29.3 51.5%12.5
Otherst <LLD <LLD <LLD <LLD <LLD <LLD

** Optional sample location.

1 Plant related radionuclides.
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TABLE 6-9 (co_ntinue’d)

CONCENTRATiONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF/NMPNS SITE AIR PARTICULATE SAMPLES 2002

Results in Units of 10'3 pCi/m’ 1 Slgma

E OFF-SITE COMPOSITE**

110+204

70.2+15.0

124 +23.5

£ ; %ﬁ‘i’* @ %
-5 R B gleaa
S B e

Be-7 57.4+21.2 83.3+17.3 08.4 +£23.7
Zn-65 - <15.6 <154 <20.0. <10.6. <105 - - «11.8
Cs-134 <5.07 <5.28 <3.34 <5.22 <4.20 <6.31
Cs-137 <3.75 <4.32 <2.48 <4.06 <2.25 <3.54
Zr-95 <11.0 <7.40 <7.47 <11.3 <71.92 <1.70
Nb-95 <1.74 <5.29 <4.45 <6.28 <5.79 <4.75
Co-58 <747 <6.47 <2.93 <6.19 <4.07 <6.47
Mn-54 <6.26 <4.87 <3.68 <3.83 <4.25 <4.76
Co-60 <7.63 <4.76 <1.31 <3.83 <1.43 <346

K-40 144 + 31.5 <46.2 <48.1 132 +£25.9 <39.6 120 = 26.9

Otherst <LLD <LLD <LLD <LLD <LLD <ILLD
—— e et T I e s f

767+131

67.6 £12.6

Be-7 141 + 19,9 111 +13.2 76.7 £11.2 759129
Zn-65 <6.96 <7.65 <6.62 <5.00 <5.65 <5.72
Cs-134 <3.33 <1.85 <2.63 <2.29 © <202 <3.68
Cs-137 <391 <3.93 <2.26 - .37 <2.36 <3.80
Zr-95 <1.07 <1.60 <4.36 <5.93 <2.62 <5.50
Nb-95 <6.93 <3.62 <2.01 <5.65 <3.47 <4.99
Co-58 <3.24 <3.89 <3.34 <3.14 <1.37 <3.63
Mn-54 <3.52 <2.96 <3.07 <2.60 <1.87 <2.51
Co-60 <4.16 <5.11 <223 <2.98 <2.25 <2.98
K40 <42.2 <59.5 <28.7 <23.8 374=x=11.6 125223
Otherst <LLD <LLD <LLLD <LLD <LLD <LLD
** Options sample location.
1 Plant related radionuclides.
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TABLE 6-9 (continued)

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF/NMPNS SITE AIR PARTICULATE SAMPLES 2002

Results in Units of 10° pCi/m +1 Sigma =

N F OFF-SITE COMPOSITE**

PR
i ST fe 25 s i
Be-7 - . <40.2 - - 154 £20.7 53.6 +18.1 ‘ 117 +25. 9 73.9 £ 15. 7 96.6 + 18.9
Zn-65 1 <102 . <14.3 ~ <114 <998 . <5.98 <6.73 ~
Cs-134 ' <311 <3.32 <3.78 <3.90 <3.98 78
Cs-137 ' <5.21 _ <2.75 ' <343 - _ <1.11. <1.98 - - <2.13
Zr-95 ' <796 , <9.55 <9.45 . . <115 - <1.64 . . ‘ <6.85
Nb-95 - , <7.04 - <6.10 <4.05 " . <6.11 <4.20 - <6.71 -
Co-58 , <474 " - <651 <394 <6.56 <247 : <4.63. -
Mn-54 i <4.40 <3.52° <3.34. <491 ' <3.27. <0.93
Co-60 , <420 | <7.46 - <3.63 ' <7174 <4.56 <5.11
K-40 - L <444 | <14.7 69.2 £21.9 <22.0 : <34.9 56.2 +19.8
Otherst . <LLD* : <LLD <LLD <LLD : <LLD : <LLD
S o
b D %gffEK o _f’:%*“& SR i

Be-7 - 65 0+18. 9 109 + 16. 7 - 87.5+£150 . 61.3+13.8 . 466+ 9 84 70.6 £ 11.2
Zn-65 - <14.1 <2.05 - <9.49 : <920 - <4.59 - <522 -
Cs-134 <4.83 . <3.14 | . <300 ~ <333 S <234 , '<3.13°
Cs-137 <276 1 <1.83 <10 <2.10 <131 <2.70
Zr95. | 0 <9.86 . . .o <402 . .. <531 . <7.13 : - <427 _ . <5.58
Nb-95 <3.81 <2.80 . <298 <3.67 . <297 <3.58
Co-58 <4.07 <293 | <428 - <373 <1.90 : <2.61
Mn-54 <491 <2.08 <3.55 <247 <2.52 <2.64
Co-60 <5.57 - <l17 v <3.52 , <3.53 <2.38 <3.50
K-40 126 £29.2 <324 o <47.1 7 62.6£18.0 <18.2 59.2+16.6

Others? <LLD <LLD . <LLD <LLD .- <LLD . <LLD

** Qptional sample location.
+ Plant related radionuclides.
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TABLE 6-9 (continued)

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
2002

OF JAF/NMPNS SITE AIR PARTICULATE SAMPLES -

Results in Units of 10° pCi/m’ + 1 Sigma

G OFF-SITE COMPOSITE**

120 +20.6

Be-7 67.8 = 15 8 754 £ 14.6 91.3+18.6 88.3 =+ 16.1 103 +20.6
Zn-65 <945 <12.8 <9.56 <10.5 -<6.71 <271
Cs-134 <4.76 <2.05 <3.30 <3.91 <3.76 <4.83
Cs-137 - <0.74 <2.86 <2.88 <3.33 <246 <4.89
Zr-95 <7.85 <9.26 <8.73 <6.72 <626 . <10.6
Nb-95 <5.58 <6.61 <4.82 <5.66 <2.89 <4.82
Co-58 <3.91 <3.80 <3.21 <278 <2.46 <3.22
Mn-54 <3.26 <4.79 <3.96 <242 <2.69 <491
Co-60 <3.83 <6.50 <3.98 <4.70 <5.57

K-40 87.4+23.3 90.1 +£19.3 <32.3 120 = 28.6
Otherst

Be7 335001

109 = 14.1

524+116

95.2 £16.3 68.0 £10.7 62.6+12.5
'Zn-65 <9.55 . -<8.09 <7.45 - <5.68 <6.31 <642
Cs-134 <3.66 <0.66 <4.18 <4.31 <2.06 <3.51
Cs-137 <3.51 <2.84 <2.90 <2.66 <1.98 <1.65
» Zr-95 <10.3 <8.08 <5.33 - <6.60 <4.51 <4.03
Nb-95 <5.34 <4.59 <3.64 <341 <0.60 <3.07
Co-58 <4.11 <3.30 <3.49 <3.10 <2.82 <2.62
Mn-54 <3.51 <2.20 <1.92 <2.28 <1.82 <3.33
Co-60 <1.17 <4.86 <0.64 <2.21 <2.72 <3.01
K-40 117 =239 <42.4 106 £ 18.5 86.3x144 53.3=x114 <8.46
Others¥ <LLD <LLD <LLD <LLD <D <LLD
** Qptional sample location. )
+ Plant related radionuclides.
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TABLE 6-9 (continued) -

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF J AF/NMPNS SITE AIR PARTICULATE SAMPLES 2002

Results in Umts of 10'3 pr/m +1 Slgma

' ~ D1 ON-SITE COMPOSITE**

Be-7 ' 60.7 £ 144 : 108 = 24 2 84.5 = 16. 9 123 +24.1 =’ 116 £22.3 118 +20.4
Zn-65 : <14.1 . <8.18. - <164 - <16.0 . <3.52 <2.68
Cs-134 T <513 o <530 - 7<3.34 ' <575 ' <4.85 ' <3.89
Cs-137 S <439 - -<5.10 ' <2.57 - <3.62 . <5.15 - <3.75

. Zr-95. <896 . <104 . . <8.06 . <9.01 N ) <7.02 <9.71
Nb-95 L <640 - ° <6.72 <731 <7.43 - <4.84 <6.75

Co-58' . <5.18: <3.70 : <5.02 <4.53. : <6.42 <341 .
Mn-54 <370 <4.97 . <116 <3.12 AT <4.28
Co-60 ° ‘ <4.34 <1.70 ‘ <1.83 <1.77 <5.79 <1.53

K-40 : <44.0 ‘ 126 +30.3 <534 <749 - <592 91.6+229
OthersT ‘ LD <LLD" <LLD’ <LLD . : <LILD" <LLD

gt s’ | R &g@q&m’ﬁxg&%‘@h R s Sohaeipu et o et st w—ﬂ gP Sty ﬁ%
SR éo-u S SN §§$§% 3? W % LY
) PTEN VEMB

E
SRR | EERES 6 A ﬁ_ SR ESR O R e T | ‘%-S}(S?;%:Vo‘%&v e Jate S 3 m{i w&%&’&ﬁ&fﬂ

Be-7 ; 991+249 T 1102212 T 1232103 829+139 479128 - 67.4x13.1
Zn-65 1. <240 <120 , <712 <6.23 . , <7.04 . <9.62
Cs-134 .| <537 | <416 | <403 263 | - <44 <2.32
Cs-137° '} - <6.12 - <404 <4.26 <2.17 - <2.36 . A <3.65
Zr-95 | . <105 . <954} <128 <6.01 <482 | <5.76
Nb-95 - <575 : <7.45 . <6.47. <480 . : <5.18 <4.58
Co-58 <6.13 <4.79 b <425 L <3.05 <3.66 <4.39
Mn-54 <1.43 ‘ <472 <4.74 <2.70 <2.37 <3.39
Co-60 <2.25 <630 | . <544 <2.19 <1.02 <3.58
K-40 <23.0 . <507 | <153~ <293 <5.34 <36.6
Otherst <LLD <LLD <LLD <LLD ~ <LLD <LLD

** Optional sample location. e e e e
"% Plant related radionuclides. S : . IR
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TABLE 6-9 (continued)

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
| OF JAF/NMPNS SITE AIR PARTICULATE SAMPLES - 2002

Results in Units of 10” pCi/m’ = 1 Sigma

G ON-SITE COMPOSITE**

ey ‘v\ 3

~ Be-7 595+163 : 144:t255 917+152 105:207 887+168 136 £23.3
Zn-65 <I2.1 <3. 69, <114 <8.36 - <7.96 <12.8
Cs-134 . <4.80 - <448 <0.68 <6.07 <2.82 <4.84
Cs-137 <3.83 <3.75 . _ 1 <241 '<3.33 .. <1.98 - <5.63
Zr-95 <8.38 <7.60 ) <5.27 _ <9.94 <4.76 <10.5
Nb-95 <6.68 <8.02 : <4.75 <6.36 <2.95 <7.88
Co-58 ' <4.19 <5.95 <3.54 <35.12 <3.61 <5.03
Mn-54 <4.50 <4.92 <2.16 <2.90 <2.67 <4.28
Co-60 <1.54 <2.12 <5.10 <4.97 <3.29 <4.65
K-40 <15.7" <61.6 <42.3 109 £24.5 ‘ <34.9 <69.6

<LLD

<LLD <LLD <LLD <LLD .
ATRIET 7 PR 1%5@:%4&_ AR R K S SR

Be-7 111 +214 104 + 16 7 42 = 24 3 63.4 + 12.8 ‘ 73 5108 60.7 = 11.4
Zn-65 <10.2 <6.24 <14.5 <6.67 <6.48 <5.91
. Cs-134 " <3.63 <3.67 © <5.86 <2.82 <1.96 <2.93
Cs-137 : <4.59 <2.49 . <570 S Q9 <1.89 <1.87
Zr-95 <2.14 <1.66 <8.83 <5.89 <501 : <6.61
Nb-95 <4.83 <3.77 <9.95 <4.90 + <3.61 <3.93
Co-58 <3.22 <3.14 <164 <2.69 . <254 <2.55
Mn-54 <3.97 <2.12 <1.55 <3.25° <1.83 <2.57
Co-60 <5.32 . <3.27 | <7.00 : <2.95 <1.75 <2.11

K-40 <44.8 <43.6 <71.6 - <40.5 <32.9 65.9=15.1
Otherst <LLD : <LLD <LLD <LLD <LLD <LLD

** Qptional sample location.
1 Plant related radionuclides.
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TABLE 6-9 (continued)

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES . |
OF JAF/N'MPNS SITE AIR PARTICULATE SAMPLES 2002 L i

Results in Umts of 10'3 pCl/m +1 Slgma

H ON-SITE COMPOSITE**

** Optional sample location.
+ Plant related radionuclides.

|
|
|
Be-7 | 860+169 ‘ 107-'-234 111+210 ) 949:!:229 103 = 16.1 ’ 126 =194
Zn-65 <7.23 : <13.7 <156 <154 <7.80 <11.5
Cs-134" <383 - | - <321 , <354 <536 - <4.37 1 <5.68
Cs-137 Q26 <329 | <390 - <3.24 Q.04 <3.56
Zr-05 <759 <656 <102 <113 <6.40 <6.83
Nb-95 <427 , <6.86 <6.24 ) <5.44. <5.35 ‘ <5.56 ; |
Co-58 <3.46. j <429 <3.66 <6.06 <3.22 . <5.22 ;
Mn-54 <3.65 - <4.55 ' <3.09 T <6.18 v <3.37 <3.93
Co-60 <428 5 <6.28 <6.39 ' <7.60 - <3.71 <5.41
K—40 - ‘ <45.7 : <39.4 ‘ <18.6 . - <52.6 91.6 +25.3
OthersT ‘ ‘ <LLD <LLD <LLD <LLD <LLD
= : . = TR T I T TR = SIS R P 595
Be-7 l33+199 114+161 813+176 840+138 ; 560+953 636+116
Zn-65 <832, . <7.65 s . <124 . . <6.16 . f <448 <5.75 -
Cs-134 <37 ] - <322 - - .92 - <312 - <2.03 - <3.15
Cs-137 <3.92 S o<l72. <302 o <248 <1.95 <42
Zr-95 <5.94 ol <474 <714 | <5.04 <4.95 <4.02
Nb-95 <1.27 <530 1 <499 <425 <25 ‘ <3.00
Co-58 <4.44 <085 - |. <370 . | . <181 . <2.27 <2.56
Mn-54 <2.46 <0.72 <320 , <2.29 <2.33 <2.69
Co-60 <3.95 <1.10 <3.96 <4.85 <2.70 <3.13
K-40 <3.83 <383 i <154 o 1 <431 <6.52 <20.6
Otherst <1.LD <LLD <I.LD <LLD <LLD <LLD
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TABLE 6-9 (continued)

CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
OF JAF/NMPNS SITE AIR PARTICULATE SAMPLES - 2002

Results in Units of 10° pCi/m® + 1 Sigma

I ON-SITE COMPOSITE**

y S G
R iiy»:“a‘i%mmwézé‘&éé‘ SREENS

Be-7 78 32177 84.8 + 18.5 80.3 + 15.6 67.4 £ 18.7 107 +£16.5 103 = 20.6
Zn-65 <172 <9.06 <l1.1 <126 <7.20 <134
Cs-134 <3.75 <551 <3.53 <4.88 <3.58 - <4.47
Cs-137 Q24 <0.82 <2.59 - <3.88 <345 <3.26
7r-95 <113 . <8.84 <6.79 <106 <5.81 <7.90
Nb-95 <17.50 <7.12 <4.09 <7.84 <5.21 <5.64
Co-58 <5.00 <5.11 <3.39 <5.22 <3.38 <4.08
Mn-54 <4.63 <5.15 <3.32 <4.20 <3.35 <3.47
Co-60 <7.38 <1.49 <1.18 <5.07 <341 <4.28

K-40 <45.4 <54.5 <34.1 <62.6 <122 <57.1
Otherst <LLD <LLD <LLD

136 2 20.8 : 587i158 108:!:183 663&131 ' 599+104 712 %105
<8.96 <6.82 <9.16 <7.55 <1.11 <5.84
<3.79 <2.88 © <249 » <2.75 : <1.75 <2.78
<4.28 <248 <241 <235 ’ <1.93 <2.17
<10.3 <5.57 <742 <4.19 <35.09 <5.53.
<1.74 <3.88 <5.06 <4.04 <3.11 <4.03
<3.32 <3.23 <3.75 <2.16 <2.57 <2.45
<5.10 <2.73 <342 <2.49 <1.77 <2.36
<1.49 L <530 <4.37 : <3.83 <2.28 <3.16
<15.1 <32.6 <42.5 <33.6 <32.8 <21.8

Otherst <LLD <LLD <LLD <L.LLD <LLD <LLLD
{** Qptional sample location. : : S
+ Plant related radionuclides.
6-32
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TABLE 6-9 (continued)

' CONCENTRATIONS OF GAMMA EMITTERS IN MONTHLY COMPOSITES
 OF JAF/NMPNS SITE AIR PARTICULATE SAMPLES - - 2002

Results in Units of 10 pCl/m 1 Slgma

J ON-SITE COMPOSITE**

o

< Rate Ak ? 3 SR PRI 3 % Sl
Be-7 - ‘. 595+163 , 144¢233 565+146 ‘ 136+235 - 101179 1232222
Zn-65 <9.85 . ' <15.1 : <11.1 | <12.9 <9.54. <10.1
- Cs-134 o <415 S <42 \ <352 | <567 - | <4.04 <449 -
Cs-137 - <4.37 - <2.89 <334 <4.46 . <341 - <3.34
Zr-95 <6.85 <10.0 <631 T <104 <1.80 <9.25
Nb-95 <5.66- <9.02, <121 <4.97- <5.52 ' <6.43 -
Co-58 : <5.57 . . <5.20 <4.19 - <5.54 <4.66 - ' <5.38
Mn-54 - i <3.30. ‘ <3.70 : <3.17 : <4.82- <0.90 - | <3.75
Co-60 . __ <1.55 - ‘ <6.81 <1.29 <598 <3.88 : <6.06
K-40 ~ <54.1 <59.4 , <35.6 , <48.0 : <710 <17:1
OthersT e <LLD - \ - <LLD <LLD . <LLD <LLD .
She Albeiainm N %
A :

Be-7 - : 990+198 - 977+193 113 + 14,7 § 760+129 461+113 ' 598+123
Zn-65 o <13.4 ', <3.05 <152 ‘ <5.68 . - <6.86. . J <8.13
Cs-134 . <467 | <458 | <288 . B4 | <37 <3.69
Cs-137. <4.51. <249 - <47 <2.09 ‘ <2.06 - ‘ <2.89
Zr-95" | <8.35 .. <9.63 L <414 <5.44 <611 <5.98
Nb-95 ' <8.09 ‘ <7.52 <291 &3.65 ‘ <3.29 T <4.09
Co-58 . <4.85 . <3.80 : : <323 . - <315 <3.57 <3.72
Mn-54 <4.13 <3.22 L Q37 o <2.77 <2.31 <3.21
Co-60 <5.68 <6.35 : <2.86 - <292 <4.66 <4.07
K-40 103 +30.2 ' <179 - - 769.5+19.1 T <326 <36.6 96.5+18.4
Otherst <LLD - <LLD <LLD . <LLD <LLD v <LLD

** Qptional sample location.
T Plant related radionuclides.
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TABLE 6-9 (continued)

CONCENTRATIONS OF GAMMA EMITTERS INMONTHLY COMPOSITES
OF JAF/NMPNS SITE AIR PARTICULATE SAMPLES - 2002

Results in Units of 10~ pCi/m’ = 1 Sigma

K ON-SITE COMPOSITE**

Be-7 6261167 117:t238 696:158 877:188 905+151 156 £21.2
Zn-65 <12.7 <18.1 <13.2 <116 <10.5 <745
Cs-134 <5.18 <3.92 <4.98 <6.55 <3.92° <4.97
Cs-137 <4.68 <3.01 <3.37 <3.21 <3.59 <4.50
Zr-95 <8.77 <2.84 <9.56 <791 <5.54 <8.88
Nb-95 <5.63 <7.02 <5.76 <6.71 <5.32 <6.90
Co-58 <3.15 <4.76 <4.76 <3.53 <4.96 <3.49
Mn-54 <4.22 <3.93 <3.75 <3.56 <3.05 <4.90
Co-60 <5.56 <6.12 <4.17 <5.25 <3.49 <1.56

K-40 <53.5 <79.3 94.6 +23.9 165 +27.9 93.3 +20.1 <66.6

<LLD

B
Pt ;;”vé

T80l

“Siosisl

'1'30:146 1

561+125

5502104

531+148

Zn-65 <10.5 <8.82 <7.18 <3.84 <6.24 <10.6
Cs-134 <5.15 - <232 . T <2.86 <222 <2.62- <4.19
Cs-137 <4.02 <3.65 <2.59 <L.75 <1.96 <345
Zr-95 <11.0 <1.60 <3.59 <6.63 <4.82 <6.76

. Nb-95 <4.55 <111 <4.37 <4.16 <2.96 <6.86
Co-38 <2.59 <348 <3.54 <2.73 <2.80 <3.40
Mn-54 <3.91 <2.94 <2.46 <2.25 <1.89 <3.82
Co-60 <5.79 <3.13 <3.08 <3.34 <2.63 <3.61
K-40 102 +21.4 <33.1 <23.6 <29.2 <24.2 '+ <13.0
Others{ <LLD <LLD <LLD -<LLD <LLD <LLD

*3%

+
[

Optional sample location.

Plant related radionuclides.




DIRECT RADIATION MEASUREMENT RESULTS - 2002

 Results in Units of mremy/std. Month £ 1 Sigma -

(

TABLE 6-10

40%

D1 On-site

D2 On-site

E Ori-sit'e ’

FOn-site

GOnssite . . .

R-5 0ff-s1te Control

D1 Off-site .

D2 Off¢S1te o

E Off-site -

F Off-site

G Off-51te o

DeMass Rd., SW Oswego -Control
Pole 66, W. Boundary — Bible Camp
Energy Info. Center — Lamp Post, SW
East Boundary-.T AF,Pole9 -
HOn-site '

I On-site .

J On-site

K On- site R ’

N. Fence, N, of watchyard .TAF

N. Light Pole, N. of Screenhouse, JAF

N. Fence, N. of W. Side

N. Fence, (NW) JAF

N. Fence, (NW) NMP-1

N. Fence, Rad: Waste-NMP-1

N. Fence, (NE) JAF

Phoenix, NY-Control :
Liberty & Bronson Sts., E of 0SS

13.6+05

- 49x04

© 22210

54+03
55£03
42 +0.1
48 +0.2
54x03

4.8 +0.2
50i02
4.9 +0.3
49+03
52+03
37+02
4.6+02
4203
5.6+0.6°
54+04
48+0.3
5103
19.8+1.0
24612

145+0.3
7703
10.0£0.6
6.9+03
4604
49+0.5 -

12306
48:02

4.7 0.4
3.7x0.3

- 4804

4203
3.6x04

44101
3901

4.1+0.1

4301
- 36£03
3.7+0.1

43+0.1

4203
" 5.4x05

43+£03
39+£0.2
4002,
. 189+0.8
248£2.1"
- 21.2%0.8

122+ 1.1
7.0£0.5
9.1%0.3

69+03

39+0.3

42+02

12.6 0.8
- 5.0+£0.1
| 50«03
4502

3.9+0.1
5.5+02
44 +£0.3

 46%02
4.6 0.5
43+0.2

4.6 £0.5
47+03
39+0.2
4802

4502
52+03
. 45+02

4.4 £0.1

- 45%02

17.6+1.5
23.2+22

©20.7+1.0
13.9+0.8
65+04.
10.0+0.5
6.6+04 -
.3.4%02
3.7+0.1

 0.8+05

3.9+0.3

3.9+02
3.6+02

3.5+02

45x03

3.7+03

3.9%0.1
3.6+02
. 3902

3.8+0.2

- 43%03

3.6+0.1
42+0.3
4.0+05
4.1+02
39+03

- 3.8+02

3.7x02

12408
19.1£09°
149+ 1.1

9.6x1.0
6.1+0.3
8.4 +0.7

- 3203

3403
3.8+0.2

0.2 miles @ 69°

0.4 miles @ 140°
0.4 miles @ 175°
0.5 miles @ 210°
0.7 miles @ 250°
16.4 miles @ 42°
11.4 miles @ 80°

9.0 miles @ 117° -

7.2 miles @ 160°
7.7 miles @ 190°
5.3 miles @ 225°
12.6 miles @ 226°
0.9 miles @ 237°
0.4 miles @ 265°
1.3 miles @ 81°
0.8 miles @ 70°
0.8 miles @ 98°
0.9 miles @ 110°
0.5 miles @ 132°
0.4 miles @ 60°
0.5 miles @ 68°
0.5 miles @ 65°
0.4 miles @ 57°
0.2 miles @ 276°°
0.2 miles @ 292°
0.6 miles @ 69°
19.8 miles @ 170°
7.4 miles @ 233°
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TABLE 6-10 (continued)
DIRECT RADIATION MEASUREMENT RESULTS - 2002

 Results in Units of mrem/std. Month + 1 Sigma

52 E.12" & Cayuga Sts., Oswego School - 5.0£0.3 4.1+0.2 - 3.7+0.1 3.8+0.2 5.8 miles @ 227°
153 Broadwell & Chestnut Sts. Fulton H.S. 4.9 +04 43+0.3 4.5+0.1 39+0.2 | 13.7 miles @ 183°
154 ' Liberty St. & Co. Rt. 16 Mexico HLS. , 47£0.2 41+02 . 42x02 3.8+02 9.3 miles @ 115°

55 Gas Substation Co. Rt. 5-Pulaski 45x02 4101 | 4.0=x0.1 3.7+0S5 13.0 miles @ 75°

56* Rt. 104-New Haven Sch. (SE Corner) 4.6x0.3 4.6+0.3 44+02 3.8£0.3 | 5.3 miles @ 123°

58% Co. Rt. 1A-Alcan (E. of E. Entrance Rd. 4.7 £0.2 41x0.2 42+0.2 3.5+0.1 3.1 miles @ 220°

75% Unit 2, N. Fence, N. of Reactor Bldg. 7.5x0.3 - 7.1£0.2 6805 6.0+0.1 0.1 miles @ 5°

76* Unit 2, N. Fence, N. of Change House 6.1+£0.4 6.1+£0.4 53+04 4.9x04 0.1 miles @ 25°

77* Unit 2, N. Fence, N. of Pipe Bldg. 6.8 0.3 6.7 +04 6.0+0.3 5103 0.2 miles @ 45°

78* JAF. E. of E. Old Lay Down Area 5.1+0.3 4.7+0.2 42+£02 45+04 1.0 miles @ 90°

79% Co. Rt.29, Pole #63, 0.2 mi. s. of Lake Rd. 4.6 +0.1 42+0.3 44+£02 ‘3.6+0.2 1.1 miles @ 115°

80* , Co Rt. 29, Pole #54, 0.7 mi. S. of Lake Rd. 47+0.3 -4.4+0.2 42x02 3.6+02 1.4 miles @ 133°

g1* Miner Rd., Pole #16, 0.5 mi. W. of Rt.29 4.8 £0.4 42 +0.4 42+03 3.6+04 1.6 miles @ 159°

g2* ' Miner Rd., Pole #1-1/2, 1.1 mi. W. of Rt.29 4.6 0.2 42+04 45+04 - 3.8x0.3 1.6 miles @ 181°

83* Lakeview Rd., Tree 0.45 mi. N. of Miner Rd. 4.6+04 43+03 45x0.5 3.7+04 1.2 miles @ 200°

84 Lakeview Rd., N., Pole #6117, 200ft. N. of Lake 47 £0.2 4.5+0.2 45+04 4.6+03 1.1miles @ 225°

' Rd. : '

85%* | Unit 1, N. Fence, N. of W. Side of Screen House 9.1£04 8.7x0.3 9.4+05 7.0x0.3 0.2 miles @ 294°

86%* Unit 2, N. Fence, of W. Side of Screen House 7.8+0.3 72+04 7.8+04 7.1+0.3 0.1 miles @ 315°

87* : Unit 2, N. Fence. N. of E. Side of Screen House 7.8 02 73+x0.5 7.9x0.6 6.6+0.4 0.1 miles @.341°

88* Hickory Grove Rd., Pole#2, 0.6 mi. N. of Rt.1 45+02 4002 - 44x05 41%0.3 | 4.8 miles @ 97°

89* ' Leavitt Rd., Pole #16, 0.4 mi. S. of Rt.1 5.1+03 44+02 .| 5.0x0.2 4.7+04 4.1 miles @ 111°

907 Rt. 104, Pole #300, 150 ft. E. of Keefe Rd. 44+03 40+x0.1 4.1x03 33x02 4.2 miles @ 135°

91%* Rt. 51A, Pole #59, 0.8 mi. W. of Rt.51 Lost (2) 4.7 +0.7 - 4.0x02 - 3.1x£0.1 4.8 miles @ 156°

92* Maiden Lane Rd., Power Pole, 0.6 mi. S. of Rt. 49+04 - 53+04 44+02 3.8+05 4.4 miles @ 183°

104 '
93* Rt. 53 Pole 1-1, 120 ft. S. of Rt. 104 42£02 42+0.2 3.9+0.1 3.7+03 4.4 miles @ 205°

6-36.




TABLE 6-10 (contlnued)

DIRECT RADIATION I\/[EASUREMENT RESULTS 2002

Results in Units of mrem/std Month * 1 Slgma

94 Rt. 1, Pole #82, 250 ft. E. of Kocher Rd. (Co. Rt. 4.6 0.3 40+0.1 39+0.2 3.8+02 |4.7 miles @ 223°
#63) | 3 o “ S -

95* Lakeshore Campsite, from alcanW. Access Rd., 43+03 3.8+0.3 3.6+0.3 3.5%x0.1 4.1 miles @ 237°
Ple#21, 1.2 mi. N. of Rt.1 o : - : :

96* Creamery Rd., 0.3 mi. S. of Middle Rd Pole 1-1/2 45x0.1 4,1+0.1 41x0.2 40x03 3.6 miles @ 199°

97* Rt. 29, Pole #50, 200 ft. N. of Miner Rd. 47+0.2 42+0.1 3.9+02 40+0.2 1.8 miles @ 143°

98* Lake Rd., Pole #145, 0.15 mi. E. of Rt. 29 4.7+02 41+02 43+0.2 3.7+£0.6 1.2 miles @ 101°

99 NMP Rd., 0.4 mi. N. of Lake Rd Env StationR1 .| 4.9 0.4 45+0.1 4.5+0.1 4202 1.8 miles @ 88°

: Off-site - o - S ‘ x

100 Rt. 29 & Lake Rd., Env Statlon R2 Off-31te , 51+0.2 4.4 +0.2 44+0.3 3.5+0.2 1.1 miles @ 104°

101 Rt. 29, 0.7 mi. S.of Lake Rd,, Env Statlon R3 Off- 46+0.2 42+03 3.8+02 39+02 1.5 miles @ 132°
site : : . : ‘

102 EOF/Env. Lab, Oswego Co. Alrport (Fulton 4805 42%02 40+0.2 3201 11.9 miles @ 175°
Airport, Rt. 176) E. Driveway, Lamp Post ‘ e V I Coe L

103 '| EIC, East Garage Rd., Lamp Post, R3 Off-site 53x03. 49+02 45+03 3.7+£0.2 0.4 miles @ 267°

104 ;Parkhurst Road Pole #148 I/2A 0. 1 mi. 8. of 4602 | 42x01 [ 40£03 | 37=% 0.3 1.4 miles @ 102°° -
LakeRd. - S ] E B ’

105 Lakeview Rd Pole #6125 0 6 mi. S of Lake Rd. 49 +0.1 4,1x04 4.1+0.2 33+£02 | l.4miles @ 198°

106 Shoteline Cove, W. of NMP-1, Tree on W. Edge 55%0.2 5102 | 47x04 52%02 |0.3 miles @ 274°

107 Shoreline Cove, W. of NMP-1 - . 55+0.2 5103 | 4703 50£04 | 0.3 miles @272°

108 Lake Rd., Pole #142, 300 ft. E. of Rt. 29 S. 49£02 | 42x01 | 40x02- | -4.1x02 1.1 miles @ 104°

109 -Tree North of Lake Rd 300 ft. E.of Rt: 29 N.- 4802 | 4301 |- 39x03 3.50.1, | 1.1 miles @ 103°

111 Sterling, NY = 4.8+0.6 42 +0.5 3.9+0.2 3.8+0.3 |26.4 miles @ 166°-

112 EOF/Env. Lab, Oswego Co. Airport . 47x01 | 41x03 39+02 . 3.8+0.2 | 11.9 miles @ 175°

113 ‘Control, Baldwinsville, NY =~ 5003 | 3.8+0.2 3.7+0.2 34+0.2. |21.8 miles @ 214°

¢)) Dlrectlon and distance bascd on NMP-2 reactor centcrlme and sixteen 22.5° sector gnd T T -

(2) TLDlostin the field, - - : » ‘ ‘

* TLD rcquxrcd by TS/ODCM
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TABLE 6-11

CONCENTRATIONS OF IODINE-131 AND GAMMA EMITTERS IN MILK - 2002

Results in Umts of pCl/llter + 1 Slgma

SRR

04/08/02 <0.396 1720 £ 50 <2.60 <4.07 <4.06 <LLD
04/22/02 <0.429 1630 + 66 <5.13 <5.43 <5.80 <LLD
05/06/02 <0.352 1410 £ 81 <7.52 <7.62 <8.73 <LLD
05/20/02 <0.401 1670 = 87 <35.82 <6.40 <7.42 <LLD
06/03/02 <0.582 1540 + 66 <4.52 <5.72 <6.22 <LLD
06/17/02 <0.410 1580 + 66 <4.02 <5.33 <5.41 <LLD
07/08/02 <0.491 1550 £ 66 <5.14 <5.18 <4.45 <LLD
07/22/02 <0.357 1540 £ 63 <4.81 <4.47 <6.17 <LLD
08/05/02 <0.517 152076 <5.28 <5.85 <5.69 <LLD
08/19/02 <0.434 1650 + 58 <3.24 <5.18 <4.96 <LLD
09/09/02 <0.381 2260 + 59 <2.40 <4.27 <4.01 <LLD
09/23/02 <0.450 1570 + 68 <5.30 <5.39 <6.13 <LLD
10/07/02 <0.461 1530 £ 84 <6.11 <745 <8.00 <LLD
10/21/02 <0.406 1600 + 86 <6.23 <6.45 <6.90 <LLD
11/04/02 <0.411 1620 + 49 <4.36 <3.96 <4.57 <LLD
11/18/02 . <0.418 1480 + 64 <543 <5.42 <5.80 <LLD
12/02/02 <0.377 1610 x 85 <6.52 <6.57 <7.57 <LLD
12/16/02 <0.530 - 1360 £ 76 <5.98 <6.06 <7.64 <LLD

R
04/08/02 <0.363 1590 + 69 <3.59 <5.16 <7.33 <LLD
04/22/02 <0.371 1470 + 65 <5.30 <5.25 <5.13 <LLD
05/06/02 - <0.423 1450 £ 62 <4.70 <4.88 <4.55 <LLD
05/20/02 <0.450 1490 £ 65 <4.81 <3.18 <7.03 <LLD
06/03/02 <0.580 1400 + 62 <5.19 <4.81 <5.94 <LLD
06/17/02 <0.456 1590 + 64 <4.59 <4.61 <5.62 <LLD
07/08/02 <0.483 1590 £49 <4.42 <3.85 <4.76 <LLD
07/22/02 <0421 1740 £ 72 <5.63 <5.34 <7.04 <LLD
08/05/02 <0.421 1500 £76 <6.27 <7.19 - <6.20 <LLD
08/19/02 <0.518 - 1490+ 74 <5.69 <6.01 <1.50 <LLD
09/09/02 <0.453 1420 = 63 <4.53 <5.09 <5.61 <LLD
09/23/02 <0.448 1570 £70 <6.64 <6.18 <7.43 <LLD
10/07/02 <0.394 1530 =67 <4.74 - <5.05 <6.14 <LLD
10/21/02 -<0.494 - 1610+ 71 <5.92 <5.69 <6.80 <LLD
11/04/02 <0.511 1660 =72 <3.82 <5.74 - <6.56 <LLD
11/18/02 <0.382 1370 £ 77 <6.81 <6.57 <6.31 <LLD
12/02/02 <0.511 1610 £ 67 <3.14 <4.77 <6.38 <LLD
12/16/02 <0.438 1530 £ 65 <4.74 <5.42 <6.68 <LLD

*** Corresponds to sample location noted on Figure 3.3-4.
1  Plant related radionuclides. -
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TABLE 6-11 (continued)

CONCENTRATIONS OF IODINE-131 AND GAMMA EMITTERS IN MILK - 2002

Results in Units of pCiliter + 1 Sigma - |

o KN R 2

04/08/02 <0.475 1510 £ 65 <4.62 <4.68 <4.58 Jd1D

- 04/22/02 <0.449 1480 + 65 <531 <4.93 1<5.89 . <LLD

05/06/02 <0.349 "1580 + 49 <2.45 <4.15 :<4.80 ~ <LLD

© - 05/20/02 <0.346 " 1480 + 65 . <5.08 <5.48 ..<540 - <LLD

106/03/02 <0349 | 149065 <4.30 <468 . <5.40 . <LLD

06/17/02 <0.389 11690 + 88 <113 <116 . <6.36 . <ILD

07/08/02 <0.373 1630 £ 70 <3.91 <5.28 <6.56 J1D

07/22/02 <0.367 1590 + 67 <5.92 <534’ <4.82 . <LLD

08/05/02 <0413 - | 1670£79_ <5.31 <557 . <5.43 <LLD

~ 08/19/02 <0542 | 148075 <6.38 <6.72 - <5.63 - <LLD

09/09/02 . <0.491 1760 = 52 <281 <4.12 <5.06 LD
09/23/02 <0474 | 170051 <2.84 <4.18 <4.55 JID

10/07/02 <0515 1560 + 66 <4.72 <4.50 <3.88 LD

- 10121/02 <0.413 1640 +50 <2.85 372 D36 <LLD

11/04/02 <0.428 1380 = 62 T<5.25 <5.41 . <7.05 T LD

11/18/02 <0.448 ‘1740 +71 - <5.90 <5.57 . <3.97 . JLD

12/02/02 <0392 1710 =71  <5.68 <540 <6.52 ~ LD

<LLD

12/16/02 -

1540 + 64

04/07/02 <0495 © | 143064 <377 <5.64 . <6.58 ~ <LLD
04/21/02 . <0465 | 172051 - 2.32 <4.04 <3.73 _<LLD
05/05/02 ~<0.436 155067 <5.03 <518 552 | <ID
05/19/02 <0.385 161070 - <3.85 <5.34 <801 <D
06/02/02 - <0512 1480 = 84 T <6.42 . <6.66 <9.62 ~ 1D
L 06/16/02° <0726 - | 176072 <5.91 <557 | <617 LD
07/08/02 | . <0456 | 1600%68 | - <5.24 T <542 <5.29 - <LLD.
07/21/02 <0.357 1580 + 66 - -<5.03° . <533 <4.69 <LLD
08/04/02 <0.409 1410 =91 "<8.16 ~ <8.03 — <109 J1D
08/18/02 - <0.477 1350 + 91 - <6.76 - <822 | . .<I115 41D
09/09/02 <0484 | 178074 54T . <5.25 <157 1D
09/23/02 | . <0437 | 1640x71 |~ <344 <538 . <113 <LLD
100702 | _ <0.441 169072 <3.56 T <518 <767 ~dID
102102° | <0.426 1600 + 50 .62 <435 " S<41 LD
11/04/02 <0424 156082 | . <6.52 <5.64  <8.03 JIID
11/18/02 - <0477 1660 70 - <549 <5.57 _<1.56 . LD
12/02/02 <0.433 1510+ 64 - <4.93 <532 542 LD
~12/16/02 <0.354 1520 + 66 \<4.56 <4.68 LD

**+* Corresponds to sample location noted on Figure 3.3-4.

1  Plant related radionuclideg.
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CONCENTRATIONS OF IODINE-131 AND GAMMA EMITTERS IN MILK - 2002

TABLE 6-11 (continued)

€S

AR A

ults in Units of

TR A WS

pCi/liter + 1 Sigma

. s 0 G

<0.546 1410 = 81. <6.29 <6.79 <9.18 <LLD
04/22/02 <0.365 1620+ 70 <5.94 <5.22 <6.80 <LLD
05/06/02 <0.444 1580 + 67 <5.03 <5.02 <4.43 <LLD
05/20/02 <0.412 1410 + 61 <4.41 <5.32 <5.78 <LLD
06/03/02 <0.518 1560 =70 <6.69 <6.26 <9.00 <LLD
06/17/02 <0.483 1610 + 49 <2.67 <4.12 <3.65 <LLD
07/08/02 <0.382 1730 + 52 <2.64 <4.07 <4.94 <LLD
07/22/02 <0.428 1670 + 86 <5.51 <6.69 <7.98 <1LLD
08/05/02 <0.467 - 1750 + 85 <7.50 <7.08 <10.7 <LLD
08/19/02 <0.551 1680 + 82 <7.36 <5.72 <1.34 <LLD
09/09/02 <0.470 1700 = 72 <4.91 <5.63 <8.24 <LLD
09/23/02 <0.548 1590 + 67 <5.18 <4.18 <4.74 . <L1LD
10/07/02 <0.563 1560 + 86 <6.79 <6.97 <6.32 <LLD
10/21/02 <0.496 1630 + 68 <4.90 <5.90 <6.95 <LLD
11/04/02 <0.530 1490 + 65 <3.89 <5.49 <6.13 <LLD
11/18/02 <0.391 1650 + 50 . .76 <4.01 <4.44 <LLD
12/02/02 <0.516 1590 +49 .32 <3.76 <4.34 <LLD
12/16/02 <0.382 1460 = 64 <4.62 <4.31 <5.38 <LLD

04/08/02 <0.432 1530 £ 65 <5.26 <5.12 <LLD
04/22/02 <0.392 1600 + 67 <5.93 <6.67 <LLD
05/06/02 <0.356 1700+ 72 <5.82 <5.10 <6.83 <LLD
05/20/02 <0.344 1560 + 66 <5.30 <5.34 <4.42 <LLD
06/03/02 <0.507 1440 + 69 <5.47 <6.51 <5.89 <LLD
06/17/02 <0.466 1560 + 66 <5.10 <5.18 <5.13 <LLD
.. 07/08/02 <0.373 1680 + 66 <4.47 <5.26 <4.24 <LLD
07/22/02 <0.549 1750 + 52 <2.61 <3.70 <3.49 <LLD
.. 08/05/02 <0.484 1720 £ 59 <3.24 <4.21 <4.81 -<LLD
08/19/02 <0.416 1660 + 82 <5.88 <6.62 <6.19 <LLD
09/09/02 <0.391 1800 + 53 <2.53 <3.82 <3.79 <LLD
09/23/02 <0.509 1620 + 50 <4.14 <4.10 <3.43 <LLD
- 10/07/02 .. <0.504 1500 + 66 <5.09 <5.72 <6.35 <LLD
10/21/02 <0.465 1310 + 63 <5.59 <6.53 <6.38 <LLD
11/04/02 <0.504 . 1510+ 63 <5.19 <4.61 <5.89 <LLD
11/17/02 <0.430 1740 £ 50 <2.79 <3.90 <4.27 <LLD
12/02/02 <0.478 1510 + 64 <5.29 <4.95 - <5.62 <LLD
12/16/02 <0.391 1650 + 50 <3.81 <4.03 <3.77 <LLD

*#** Corresponds to sample location noted on Figure 3.3-4.
*  Sample location required by TS/ODCM.
t  Plant related radionuclides.
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CONCENTRATIONS OF GAMMA EMITTERS IN FOOD PRODUCTS - 2002

TABLE 6 12

-

éResults in Units of pCi/g (wet) i ,1 Sigma

SR Grape Leaves 1.13 £ 0.069 4.80 £0.168 <0.018 <0.012 ' <0.016 <0.048

133* 09/24/2002 Pepper Leaves - 0.261 +0.039 9.79 £ 0.166 <0.015 < 0.009 '<0.013 <0.020
R Tomatoes <0.057 2.15 +£0.087 <0.010 < 0.008 '<0.007 <0.020

. Squash Leaves - 1.01£0.036 2.93+0.084 | <0.007 '<0.007 < 0.007 <0.019

132* 09/17/02 Pepper Leaves - | 0.234 +0.022 5.16 £0.101 <0.007 <0.005 , <0.006 <0.016
e Tomatoes® - °<0.035 2,20+ 0.055 <0.005 <0.004 < 0.004 <0.011

Lo Squash Leaves 1.29 £ 0.057 496 +0.147 | <0.014 <0.009- | <0.012 <0.034

143%% 09, /17762 Tomatoes - <0.030 2.99 £ 0.049 <0.004 < 0.002 . <0.004 <0.006
e Cabbage 0.303 £0.045 4.99 £0.164 <0.015 <0.015 .<0.014" <0.033

: L Pepper Leaves 0.789 + 0.044 7.56 +0.159 <0.011 <0.010 ' <0.012 <0.028

342%* 09/18/02 : Squash Leaves 1.45 £ 0.056 4.44 + 0,133 <0.012 <0.008 <0.011 <0.030
. ' Squash Leaves 0.354 £0.043 4.13£0.140 <0.014 <0.014 <0.013 <0.034
{45+ SR Tomatoes . . <0.050 2.68 +0.081 <0.008 <0.008 < 0.006 <0.017
(Control) 09/24/02 Cabbage - 0.153+0.035 | 4.56x0.141 <0.014 | <0015 | <0012 <0.029
o Pepper Leaves 0.249 £ 0.052 10.6 +0.219 <0.018 | <0.011 .<0.015 <0.047

- Grape Leaves 0.782 £ 0.051 3.80+0.118 <0.017 | <0.010 <0.014 <0.019

*  Sample location requlred by TS/ODCM
** Optional sample location.

Note: Other plant related radionuclides <LLD
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TABLE 6-

13

MILK ANIMAL CENSUS 2002 -

‘Scriba 3 '190° 45 NONE
62 183° 6.7 4G
New Haven 75 146° 7.5 1C
: 9 95° 5.2 45C
4* 113° 7.8 100C
64 107° 7.9 48C
Mexico 14 120° 9.8 56C
19 132° 10.5 5C
60* 90° 9.5 27C
76* 132° 5.2 56C
50* 93° 0.1 110C
55* 95° 9.0 52C
21 112° 10.5 70C
72 98° 9.9 37C
Sterling 73* 234° 13.9 NONE
Richland 22 85° 13.9 2C
Volne 25 182° 9.5 NONE
Y 63 185° 8.0 NONE
Granby Kok 0 4
(Control) 77 191 | 13.9 70C
MILKING ANIMAL TOTALS: 679 Cows
(including control locations) 4 Goats
MILKING ANIMAL TOTALS: 609 Cows
(excluding control locations) 4 Goats
NOTES:
C = Cows
G = Goats
* = Milk sample location
** = Milk sample control location
1) = Reference Figure 3.34
2) = Degrees and distance are based on NMP-2 reactor building centerline
3) = Goat is not currently producing milk or any milk produced is utilized by the owner
NONE "= No cows or goats at that location. Location was a previous location with cows and/or goats
(a) = Census performed out to a distance of approximately 10 miles
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TABLE 6-14

2002 RESIDENCE CENSUS
* ' ENE - -
Lake Road A E : 97° 1.3 miles
Lake Road ) B ESE 102° 1.1 miles
County Route 29 C SE 130° 1.4 miles
Miner Road D . SSE 163° 1.6 miles
Miner Road E S - 170° 1.6 miles
Lakeview Road F SSwW ) 207° 1.2 miles
Bible Camp Retreat G SwW 234° 0.9 miles
Bible Camp Retreat H WSW 238° 0.9 miles
* | w - _ -
* : ) WNW - | - - | -
* 4 NW - : -
* ' NNW - -
I;IOTES:
* * This meteorological sector is over Lake Ontario. There is no résidcncc within five miles
1) Corresponds to Figure 3.3-5
2) Based on NMP2 reactor centerline
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TABLE 7-1

| HISTORICAL ENVIRONMENTAL SAMPLE DATA

- SHORELINE SEDIMENT (CONTROL) ¢

Cs-137_(pCilg (dry))

Co-60 (pCi/g (dry))

1979 (2)
1980
1981
1982
1983
1984
11985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002

0.22
0.07

0.05

0.03

SEEEEEEEE

0.22

0.08

LLD

0.05

LLD

 |EEEEEEEEES

555555555555

55555E5EEEE

LLD

(1) Control location was at an area beyond the mﬂucncc of the site (wester]y dlrectxon)
(2) Sampling was initiated in 1979. Sampling was not required prior to 1979.




TABLE 7-2

HISTORICAL ENVIRONMENTAL SAMPLE DATA |
SHORELINE SEDIMENT (INDICATOR) @

Cs-137 (pCi/g (dry)) Co-60 (pCi/g (dry))
1979 ) 2 @ (2) (2) 2
1980 @ 2 )] (2) ) 2
1981 @ @ 2 @ ) @
1982 (2) () (2) ) 2) 2)
1983 @ 2 2 V) S ) @
1984 2 2) ) 2 2) )
1985 LD LLD- LLD LLD LLD LLD
1986 LLD ‘LID LLD LLD LLD LLD
1987 LLD LLD LLD LLD LLD LLD
1988 LLD LLD LLD | LLD . LLD - LLD
1989 0.25 0.34 0.30 LLD LLD LLD
1990 " 0.28 0.28 0.28 LLD LLD LLD
1991 0.11 0.16 0.14 LLD LLD LLD
1992 0.10 0.16 0.13 " LLD LLD LLD
1993 0.17 0.49 0.33 - LD LLD LLD
1994 0.08 0.39 0.24 LLD LLD LLD
1995 0.16 0.17 0.16 LID | LLD LLD
1996 0.13 0.18 0.16 LLD LLD LLD
1997 0.13 0.18 0.16 LLD LLD LLD
1998 0.07 0.07 0.07 LLD LLD LLD
1999 0.06 0.09 0.08 LLD LLD LLD
2000 0.06 0.08 . 0.07 LLD LLD LLD
2001 0.06 0.07 0.07 LLD LLD LLD
. 2002 0.05 0.05 0.05 LLD LID [ LLD

(1) Location was off-site at Sunset Beach (clos;st location with recreational value).
" (2) Sampling initiated in 1985 as required by the new Technical Specifications.

7-2



TABLE 7-3

HISTORICAL ENVIRONMENTAL SAMPLE DATA

FISH (CONTROL) ¢
Cs-137 (pCilg (wet))
1976 1.2 1.2 1.2
1977 0.13 0.13 0.13
1978 | 0.04 0.20 0.09
1979 : 0.03 © 0 0.06 0.04
1980 0.03 0.11 . 0.06
.1981 A . 0.028 0.062 0.043
.1982 1 0027 0.055 0.046
. 1983 0.041 0.057 ; 0.049
1984 ‘ 0.015 0.038 0.032
1985 10.026 0.047 0.034
.1986 1 o021 - 0.032 0.025
1987 0.017 0.040 0.031
:1988 0.023 0.053 0.033
1989 . 0.020 0.033 ' 0.029
1990 0.025 .0.079 0.043
-1991 0.016 0.045 0.030
£ 1992 4 0.019 0.024 0.022
1993 : .0.023 0.041 - 0.032
1994 - 0.012 0.035 0.024
1995 , 0.014 0.020 0.016
11996 0.014 0.018 0.016
1997 s 0.019 o 0.043 0.031
1998 B 0.013 ‘ 0.013 0.013
1999 L1LD LLD LLD
2000 0.02 < 0.02 0.02
2001 | LLD LLD LLD
72002 | b LD - LLD

(1) Control‘ location was at an area beyond the inﬁuqhée of ﬁie site (wcéterlry'c‘lircctidn'). e




TABLE7-4

HISTORICAL ENVIRONMENTAL SAMPLE DATA

FISH (INDICATOR) @
Cs-137 (pCi/g (wet)) -

1976 0.5 39 1.4
1977 ' 0.13 0.79 ' 0.29
1978 0.03 - , 0.10 0.08 -
1979 0.02 ‘ _ 0.55 0.10
1980 ‘ 0.03 0.10 0.06
1981 0.03 0.10 0.06
1982 1 . 0.034 _ ' 0.064 0.043
1983 - 0.033 1 0.056 .- 0,045
1984 0.033 0.061 0.043
1985 0.018 : 0.044 0.030
1986 0.009 0.051 0.028
1987 0.024 0.063 0.033
1988 0.020 0.074 0.034
1989 0.020 0.043 0.035
1990 1. 0.024 -0.115 0.044
1991 0.021 0.035 0.027
1992 0.013 0.034 0.026
1993 0.021 ' 0.038 0.030
1994 0.011 0.028 0.020
1995 0.016 0.019 0.018
1996 0.014 0.016 0.015
1997 0.01_5 0.017 0.016
1998 ‘ 0.021 0.021 0.021
1999 0.016 0.018 0.017
2000 LLD . LLD LLD
2001 LLD LLD LLD.
2002 0.016 0.016 0.016

(1) Indicator locations are in the general area of the NMP-1 and J. A. FitzPatrick cooling water discharge structures. °
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TABLE 7-5
HISTORICAL ENVIRONMENTAL SAMPLE DATA
SURFACE WATER (CONTROL) ®
Cs-137 (pCilliter) Co-60 (pCifliter)

1976 1) (1) (1 1) ey (1)
1977 (2) () (2) ) (2) (2
1978 LLD. LLD LLD ) ) @)
1979 - 2.5 2.5 2.5 LLD LLD LLD
1980 11D LLD ' LLD LLD LID LLD

1981 LLD LID LILD 14 - 14 14
1982 LID LLD LLD LLD LLD 11D
1983 LLD L1LD LLD LLD LILD - LLD
1984 L1LD- LLD LD LLD - 'LLD L1LD
1985 LLD LLD- L1D LID LLD ILID.
1986 LLD: LLD - L1LD LILD LLD ‘ LLD
1987 LLD LLD L1LD LLD LLD L1LD
1988 LILD LLD LLD LLD LILD - LLD
1989 LILD: LLD LLD LLD 11D LLD
1990 LD - LLD LLD - LLD LLD LLD
1991 LLD L1D LLD LLD - LLD LLD
1992 LLD- LLD - LLD LLD LLD LLD
1993 LLD LLD L1D LILD LLD LLD
1994 LILD LLD LLD LLD LID LLD
1995 LLD LLD L1LD 11D LD LLD
1996 LLD. LLD LLD- LLD LLD LLD
1997 LLD LLD LID LLD LLD LLD"
1998 11LD: LILD LLD LLD ILILD LLD
1999 LILD LD L1D LLD LLD - LLD
2000 L1LD LID LLD LLD - LLD LLD
2001 LLD: 11D - LILD LLD LLD LLD.

2002 - LLD - LID LILD LILD . LLD LLD

(1) No gamma analyses performed (not required). '

(2) ° Data showed instrument background results.

(3)  Location was the City of Oswego Water Supply for 1976 - 1984 and thc Oswcgo Steam Statlon inlet cana] for

1985 —-2002. :




TABLE 7-6

HISTORICAL ENVIRONMENTAL SAMPLE DATA
 SURFACE WATER (INDICATOR) ©

Cs-137 (pCifliter)

- Co-60 (pCi/liter)

1976
1977
1978
1979
1980
1981
1982

1984
1985

1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002

1983 -

1986 -

(D
)

566

o
&

5EEEEE

2

LLD

ON
)
LLD

EEEEEZEERE

¢)) 1)
2 2
LLD )
LLD - LID
LLD LLD
LLD LLD
0.43 1.6
LLD LLD
LID LLD
LID LLD
LID LLD
LLD 11D
LLD LLD
LID LLD
LLD . LLD
LLD LLD
LLD LLD
LLD LLD
LLD LLD
LLD LLD
LLD LLD
LLD LLD
LLD LLD
LLD LID.
LLD. LLD
LLD 11D
LID LLD

(1)
)
)
LLD
LLD
LLD
24.
LLD.

LLD

LLD
LLD
LLD
LLD
LLD
LLD
LLD
LLD
LLD
LLD
LLD
LLD
LLD
LLD
LLD
LLD

1)
(2)
@

LLD
LLD
1.9

LLD

LLD
LLD
LLD
LLD
LLD

LLD
LLD

LID

LLD
LLD
LLD
LLD
LLD

(1) No gamma analyses performed (not required).
(2) Data showed instrument background results.
(3) Location was the J. A. FitzPatrick inlet canal.
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TABLE 7-7
HISTORICAL ENVIRONMENTAL SAMPLE DATA
SURFACE WATER TRITIUM (CONTROL) ¢
- TRITTUM (pCi/liter)

1976 ' 440 v 929 ' : 652
1977 ‘ 300 ‘ 530 408
1978 ;' 215 | 490 : 1304
1979 - 174 308 259
-1980 211 ' .290 k 257
1981 : 211 - b ‘328 276
11982 : ) 112 307 - 165
1983 230 280 ) 250

1984 ' 190 . 220 ‘ 205
1985 230 : 370 278
1986 - 250 S 550 , 373

1987 . - 140 , 270 ~ 210

1988 240 ‘ 460 ' - 320

1989 : 180 .. 660 : 373
1990 260 ~320 ’ 290
1991 : 180 200 . : 2190
1992 | 190 310 ' 242

- 1993 160 ) 230 X 188

1994 : .250 250 250

1995 : - 230 230 | 230

1996 LLD . LLD ' LLD

1997 ' LID . 1 - LLD ’ LLD
1998 ' 190 . 190 . g 190
1999 220 510 337
. 2000 ; 196 237 212
2001 : LLD ) LLD LLD
2002 - LIDp- - 1IDb- 11D

(1) Control location is the City of Oswego drirﬂcfng water for 1976 - 1984 anid 'the,Oswg:go‘Steam Station inlet
canal for 1985 - 2002 o




TABLE 7-8

HISTORICAL ENVIRONMENTAL SAMPLE DATA
SURFACE WATER TRITIUM (INDICATOR) ®

- TRITIUM (pCi/liter) .
1976 365 889 627
1977 380 530 455
1978 377 560 476
1979 176 276 228
1980 150 306 227
1981 212 388 285
1982 194 311 266
1983 . 249 560 347
1984 -110 370 280
1985 250 1200 (2) 530
1986 260 500 380
1987 160 410 322
1988 430 480 460
1989 210 350 280
1990 220 - 290 250
1991 250 -390 310
1992 240 300 273
1993 200 280 242
1994 180 260 220
1995 320 320 320
1996 LLD LLD LLD
1997 160 160 160
1998 190 190 190
1999 180 270 233
2000 161 198 185
2001 LLD 1LLD L1D
2002 297 297 297

8 Indicator location is the FitzPatrick inlet canal.

(2) Suspect sample contamination. Recollected samples showed normal lcv.els of tritium.
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TABLE 7-9

 HISTORICAL ENVIRONMENTAL SAMPLE DATA
| AIR PARTICULATE GROSS BETA (CONTROL) ©

" GROSS BETA (pCi/m?)

.1977 .0.001 o 0.484 . 0.125
1978 000 . ° 066 . 0.16
1979 0.010 | 0.703 0.077
- 1980 - 0.009 7 10.291 © 0.056
- 1981 0.016 : .+0.549 - 0.165
. 1982 0.011 0.078 0.033
. 1983 . 0.007 | 0.085 - 0.024
. 1984 0.013 : 0.051 - 0.026
1985 0.013 0.043 0.024
. 1986 0.008 . 0272 -0.039
1987 0.009 | 0.037 - 0.021
. 1988 "0.008 .-0.039 1 0.018
- 1989 . 0.007 : - 0.039 0.017
1990 0.003 % 0.027 0.013
1991 0.006 - 0.028 0.014
1992 0.006 0.020 10.012
1993 0.007 | 0022 0.013
1994 0.008 0.025 0.015
1995 0.006 - 0.023 0.014
- 1996 0.008 . 10.023 -0.014
1997 © 0.006 ‘ 0.025 10.013
- 1998 0.004 . 0.034 -0.014
1999 0.010 0.032 0.017
2000 . 0.006 0.027 0.015
2001 © 0.006 | .0.034 0.016
2002 - -0.008 - 0027 ' - 0.016

W

Locations used for 1977 - 1984 were C off-sm'::, Dl off-sxte D2 off-site, E off site, F off-sxtc and G off-site.

Control location R-5 off-site was used for 1985 —2002 (formcrly C off-site location).
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TABLE 7-10

HISTORICAL ENVIRONMENTAL SAMPLE DATA
AIR PARTICULATE GROSS BETA (INDICATOR)

GROSS BETA (pCi/m®)

1977 : -~ 0.002 0.326 | 0.106
1978 0.01 0.34 . 0.11
1979 ' 0.001 - , 0.271 0.058
1980 0.002 0.207 0.044
1981 10.004 a 0.528 0.151
1982 . 0.001 0.113 0.031
- 1983 0.002 0.062 | 0.023
1984 . 0.002 0.058. : 0.025
1985 - 0.010 0.044 0.023
1986 ~0.007 0.289 : 0.039
11987 - 0.009 0.040 0.021
1988 0.007 0.040 0.018
. 1989 0.007 0.041 0.017
1990 © 0.005 0.023 0.014
1991 1 0.007 -0.033 0.015
1992 0.005 0.024 - 0.013
1993 0.005 0.025 0.014
1994 0.006 0.025 0.015
1995 - 0.004 0.031 0.014
1996 - 0.006 0.025 0.013

. 1997 0.001 0.018 0.010
1998 0.002 1 0.040 1 0.015
1999 ~0.009 - 0.039 0.017
2000 0.005 0033 0.015
12001 0.004 .0.037 0.016
2002 0.006 0.026 0.016

' 1) Locations used for 1977 - 1984 were D1 on-site, D2 on-site, E on-site, F on-site, G on-site, H on-site, [ on-site,
J on-site, and K on-site as applicable. 1985 —2002 locations were R-1 off-site, R-2 off-site, R-3 off-site, and
R-4 off-site. :
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TABLE 7-11

HISTORICAL ENVIRONMENTAL SAMPLE DATA
AIR RADIOIODINE (CONTROL)

JODINE-131 (pCi/m®)

1976 001 588 060
1977 0.02 o082 032
1978 . 0.03 004 003
1979 11D 11D LLD
. 1980 LD - 11D © LLD
1981 LLD LLD LLD
1982 - . 0039 0039  |. 0039
1983  LLD . b |, LLD
- 1984 LD S 75> B LLD
1985 .. 1ID LD © LLD
1986 0041 0332 '~ 0.151
1987 LD 1LD " LLD
© 1988 LD . LLD © LLD
1989  LLD . LLD  1LD
1990 LD . LLD LLD
1991 - LD LLD LLD
01992 LID LD LLD
1993 11D . LLD - LLD
1994 ‘ LD . 1LD LLD
1995 ~ LLD 11D LLD
11996 - LILD LLD .LLD
1997 LD ~ LLD _LLD
- 1998 LD - LLD 1LLD
1999 B 55> N LLD . 1LLD
2000 . LLD ~ LLD  LLD
- 2001 . LLD ~ LLD . LLD
2002 . LD LD LLD

(1) - Locations D1 off-site, D2 off-site, E off-sité, F off-site; and G off-site used for 1976 - 1984. Location R-5 off-
site used for 1985 - 2002. o
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TABLE 7-12

HISTORICAL ENVIRONMENTAL SAMPLE DATA
~ AIR RADIOIODINE (INDICATOR) ®

TODINE-131 (pCi/m’)
1976 | 001 ~2.09 ‘ 0.33
1977 0.02 0.73 0.31-
1978 0.02 0.07 0.04
1979 LLD .~ LLD LLD
1980 0.013 0.013 0.013
1981 © 0.016 0.042 0.029
1982 ~0.002 0.042 . 0016
1983 - 0.022 0.035 e 0.028
1984 LLD LLD LLD
1985  LLD - LID LLD
- 1986 0.023 . 0.360 0.119
1987 0.011 0.018 0.014
1988 LLD LLD LLD
1989 LLD LLD " LLD
1990 ~ LLD < LLD LLD
1991 LLD LLD LLD
1992 "~ LLD 'LLD LLD
1993 LLD LLD LLD
1994 ~ LLD LLD LLD
1995. - LLD LLD LLD
1996 - LLD LLD ~ LLD
1997 _ LLD - LLD LLD
1998 " LLD LLD LLD
1999 ~ LLD LLD 11D
2000 : LLD LLD LLD
2001 LLD " LLD LLD
12002 . LLD ~ LLD LLD

[0

‘Locations used for 1976 - 1984 were D1 on-site, D2 on-site, E on-site, F on-site, G on-site, H on-site, I on-site,

J on-site, and K on-site, as applicable. Locations used for 1985 - 2002 were R1 off-site, R-2 off-site, R-3 off-
site, and R-4 off-site.
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TABLE 7-13

HISTORICAL ENVIRONMENTAL SAMPLE DATA

AIR PARTICULATES (CONTROL) ©

Cs-137  (pCi/m®) Co-60 (pCi/m’)

- 1977 - 0.0002 0.0112 0.0034 0.0034 0.0347 0.0172
1978 10.0008 0.0042 0.0018 ~ 0.0003 0.0056 0.0020
1979 | 0.0008 0.0047 0.0016 0.0005 0.0014 0.0009
1980 i} 0.0015 | 0.0018 0.0016 LLD LLD LLD

- 1981 -0.0003 0.0042 0.0017 0.0003 0.0012 0.0008
1982 0.0002 0.0009 0.0004 0.0004 0.0007 0.0006
1983 0.0002 0.0002 | 0.0002 0.0007 0.0007 0.0007
11984 LLD LLD . LID 0.0004 0.0012 0.0008
1985 | LLD LLD LLD LLD LLD LLD
1986 0.0075 0.0311 0.0193- 1LD LLD LLD
. 1987 LLD LID LLD LLD LLD 11D
1988 11D LLD LLD LLD LLD 1LLD
11989 LLD LLD LLD ‘LLD LLD LLD
1990 LLD LLD LLD LLD LLD LLD
1991 LLD “TID _LLD ~ LLD LLD LLD
1992 LLD LLD LLD LLD LLD LLD
1993 LID LLD LLD LLD LLD LLD

1994 LLD LLD LLD LLD LLD LLD
1995 - LILD LLD LLD LLD LLD LLD
1996 LLD LLD LLD LLD L1D LLD

. 1997 LD LLD - LID LLD LLD LLD
1998 LLD LLD LLD LLD LID LLD
1999 LLD LLD LLD LD - |  LLD LLD

© 2000 LLD LLD LLD 'LLD LLD 11D

~ 2001 LLD LLD LLD LLD LLD LLD
2002 LLD LID LLD LLD LILD LLD.

)] Locatioﬁs included composites of C, D1, E, F, and G off-site 'éir monitoring locations for 1977 - 1984." Sample
location included only R-5 air monitoring location for 1985 - 2002. .
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TABLE 7-14

HISTORICAL ENVIRONMENTAL SAMPLE DATA
AIR PARTICULATES (INDICATOR)

'Co-60 “(pCi/m’)

1977
1978
1979
1980
1981

1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002

Cs-137 (pCi/m?)
0.0001 0.0105 0.0043
0.0003 0.0026 0.0016
0.0003 0.0020 0.0010
0.0005 0.0019 0.0011
0.0002 0.0045 0.0014
0.0001 | 0.0006 0.0004
0.0002 0.0003 . 0.0002
LLD LLD LLD
0.0069 0.0364 0.0183
LLD LLD LLD
LLD LLD LLD
LLD LLD LLD
LLD LLD ~ LLD
LLD LLD LLD
LLD LLD LLD
LLD LLD LLD
LLD LLD LLD
LLD LLD LLD
LLD LLD LLD
LLD LLD LLD
LLD LLD LID
LLD LLD LLD
LLD LLD LLD
LLD |} LID LLD
LLD LLD LLD

0.0003

-0.0003

0.0003
0.0016
0.0002
0.0003
0.0003
0.0007
LLD
LLD
LLD
LLD
LLD
LLD

- LLD

LLD
LLD
LLD
LLD
LLD
LLD
LLD

. LLD

0.0048
LLD
LLD -

EEEEEEEEEES

0.0711
0.0153
0.0007
0.0016
0.0017
0.0010
0.0017
0.0017

5EEEE

L
=
=)

0.0179

0.0023
0.0005
0.0016
0.0006

. 0.0005

0.0007
0.0012

- LLD

LLD

LLD
LLD
LLD
LLD
LLD

0.0048
LID
LLD

(1)  Locations included cdmﬁosités of D1,D2,E,F, G, H,1, J,A and K on-site air monitoring locations for 1977 -
. 1984. Locations included R-1 through R-4 air monitoring locations for 1985 - 2002.
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TABLE 7-15

'HISTORICAL ENVIRONMENTAL SAMPLE DATA
ENVIRONMENTAL TLD (CONTROL) ®

DOSE (mrem per standard month)’
Preop ) () (1)
:1970 ’ . - 1.3 6.7
1971 , 20 6.7 43
:1972. _ _ 2.2 6.2 44
1973 : 2.2 6.9 4.7
1974 i 2.7 8.9 5.6
1975 1 48 6.0 - 55
11976 . 3.2 7.2 54
1977 - 4.0 8.0 53
1978 ‘ ‘ 33 4.7 43
1979 - 33 5.7 4.7
1980 Z 3.8 5.8 4.9
1981 3.5 5.9 4.8
1982 3.8 6.1 5.1
1983 49 72 © 5.8
1984 j 4.7 .82 6.2
11985 4 5 (4.4)% 7.6(6.8)* 5.6 (5.4)*
1986 ; 5.3 (5.5)* 7.5 (7.2)* 6.3 (6.3)*
1987 4.6 (4.6)* 6.6 (5.8)* 5.4 (5.2)*
1988 f 4.4 (4.8)* 6.8 (6.8)* 56(5.4)*
1989 2.9 (2.9)* 6.4 (5.6)* 4.7 (4.6)*
~1990 ; 3.73.1D* 6.0 (5.9)* 4.8 (4.6)*
~1991 3.8 (3.8)* 54 (5.3)* 4.5 (4.3)*
1992 g 2.6 (2.6)* 5.0 (4.7)* 4.1(3.9)*
11993 : 34 (3.4)* 5.6 (5.2)* 4.4 (4.3)*
:1994 3.1 (3.1)* 5.0 (4.6)* 4.1 (3.9)*
11995 Tl 3.4 (34)* 5.7 (4.9)* 4.4 (4.2)*
1996 34 (B.4)* 5.6 (5.6)* 4.3 (4.2)*
1997 3.7 (3.9)* 6.2 (5.2)* 4.7 (4.6)*
1998 - 37 (3. D* 5.6 (4.8)* 4.4 (4.2)*
1999 3.6 (3.7)* 7.1 (4.7)* 4.6 (4.4)% .
2000 - 3.7 3. 1)* 7.3 (5.5)* 4.7 (4.3)*
2000 3.6 (3.9)* 5.4 (5.0)* 4.4 (4.4)*
2002 17 3434 5.5(5.2* - 43@n*

(1) Data not available. -
(2) TLD #8, 14, 49, 111 and 113 whcre apphcable

()* TLD result based on the TS/ODCM requxrcd locanons (T LD #14 and 49)

7-15




TABLE 7-16 .

HISTORICAL ENVIRONMENTAL SAMPLE DATA
ENVIRONMENTAL TLD (SITE BOUNDARY) @)

DOSE
Preop 1) n - : 1)
1970 (1) 4] (1)
1971 ¢ (1) 1)
1972 1) (0 1)
1973 (1) - 1
1974 ¢ (1) (1)
1975 N ¢)) (D 1)
- 1976 ) - 1)
1977 - (1) ‘ - (1) oo 1)
1978 () ) 1
1979 (1) (1) Q)
'1980 1€y - (1 (1)
1981 ' 1 (1) (1)
1982 e8] 1 1)
1983 (1) (1) (1)
1984 (1) - @ 1)
1985 4.1 ' 12.6 6.2
1986 44 18.7 : 7.0
1987 T 44 14.3 6.1
1988 34 17.9 6.4
- 1989 2.8 154 59
1990 _ 3.6 14.8. 5.8
1991 32 16.7 .. 5.7
1992 3.2 - 104 4.8
1993 .33 11.6 ' 53
1994 © 28 . 12.4 ’ 52
1995 .35 9.6 54
- 1996 - 32 9.1 ' 52
1997 35 10.2 ’ 59
1998 3.7 94 5.4
1999 33 12.3 5.8
2000 3.6 10.0 5.5
2001 3.6 10.3 5.7
. 2002 3.5 9.4 54

' "(l) 'No data available (ﬁot reqmred prior t.o 1985).
(2)  TLD locations initiated in 1985 as required by the new Technical Specifications. . Includes TLD numbers 75
76,77,23, 78,79, 80, 81, 82, 83, 84 7, 18, 85, 86, and 87.
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TABLE 7-17

HISTORICAL ENVIRONMENTAL SAMPLE DATA
- ENVIRONMENTAL TLD (Off-Site Sectors) @

DOSE (mrem per standard month)
Preop (1) " ¢9) (@
1970 ‘ 1) 1) - (@)
1971 (1) - ‘ 1) ' 1)
1972 ' (1) NeV : E¢S)
1973 , @ . ¢)) ' @)
1974 ‘ 1) €)) ()
1975 . i (D) ¢)) ¢))
1976 @ (1) . @
1977 : XO ) ¢))
1978 1) ' k¢)) ) (D)
1979 | (1) : ¢ )
1980 (1) D ¢y
1981 : - (1 ¢)) ¢))
1982 v 6)) ¢)) _ (1)
1983 : 1y SO ' (1)
1984 ‘ (1) ¢)) : (@
1985 4.0 , 7.1 50
1986 , 4.6 : 8.6 ‘ 6.0
1987 43 : 6.0 5.2
1988 ‘ 3.8 7.0 53
1989 i 2.5 6.8 4.9
1990 : 3.6 - 6.3 , 4.7
1991 3.6 5.6 : 4.5
1992 29 . ‘5.0 . 4.1
1993 ' 34 , 63 . A .45
1994 , 30 " 5.1 . 4.0
1995 ; 3.2 ; 5.2 - 4.2
1996 : 32 f 53 42
1997 3.5 : 5.8 4.5
1998 35 | 5.0 4.2
1999 ‘3.6 . .56 .. . 44
2000 34 6.6 : 4.5
- 2000 ~ 36 54 44
2002 31 5.3 e 42

(1) . No data available (not required prior to 1985). _ 7 _
(2)  TLD locations initiated in 1985 as required by the new Technical Specifications. Includes TLD numbers 88,
89, 90, 91, 92, 93, 94, and 95. ‘
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TABLE 7-18

HISTORICAL ENVIRONMENTAL SAMPLE DATA
ENVIRONMENTAL TLD (Special Interest)

(1

(1)
)
(1
ey
(D
(D)
)

(1)

(D)
(D)
(1)
6y
(D
6y

()
53

6.1
5.1
53
4.8
4.7

4.4

4.1
45
4.0
43
4.2
4.5
4.3
44
4.5
4.3
4.1

(1)
)

e

- Preop . @) (1)
1970 ) (1)
1971 (1) )
1972 (1) (V)
1973 (1) ¢
1974 (1) (1)
1975 . 1) (1)
1976 . 1) (1)
1977 S ¢ Y I (1)
1978 1) (1)
1979 1) _ (1)
1980 (1) 1)
1981 | )] (1)
1982 ) (1)
1983 1) (1)
1984 1) e
1985 3.9 6.8
1986 4.8 8.2
1987 3.5 6.0
1983 3.9 6.6
1989 A 2.1 7.0
1990 3.2 6.3
1991 2.9 5.6
1992 3.0 4.8
1993 3.2 5.8
1994 29 - 4.8
1995 " 34 - 49
1996 : 32 53
1997 | 3.5 5.4
1998 3.7 4.9
1999 3.6 55
2000 3.6 6.3
2001 3.8 5.0
2002 3.5 4.7

No data available (not required prior to 1985).

TLD locations initiated in 1985 as required by the new Technical Specifications. TLD's included are numbers

96, 58, 97, 56,'15, and 98.
TLD locations include critical residences and populated areas near the site.
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TABLE 7-19

HISTORICAL ENVIRONMENTAL SAMPLE DATA
ENVIRONMENTAL TLD (On-Slte Indicator) @

DOSE _(mr m per standard month) -

Preop (1) (1) D
1970 4.7 9.0 6.0
- 1971 1.5 7.7 4.7
1972 - 23 8.2 49
. 1973 3.0 244 . 6.6
1974 31 10.6 5.7
- 1975 4.6 16.0 - 13
1976 3.7 -18.8 6.9
1977 3.0 15.3 5.7
1978 - 3.0 9.0 4.3 -
1979 2.7 83 43
-1980 3.9 120 53
1981 4.1 11.8 5.8
1982 .39 13.0 6.3
- 1983 5.0 16.5 6.9
1984 4.6 132 7.0
1985 4.7 15.9 © 6.3
1986 4.7 16.1 1.0
1987 4.0 114 . 5.8
1988 44 11.9 6.0
‘1989 2.7 . 14.5 6.0
- 1990 - .36 12.9 55
1991 3.2 -11.6 5.1
1992 3.2 5.6 . 4.3
1993 3.1 13.6 - 5.2
1994 2.8 14.3 5.1
1995 35 28.6 6.2
1996 3.1 32.6 - 6.4
1997 3.5 28.8 1.7
1998 3.6 28.8 6.2
1999 33 284 6.6
2000 3.7 16.5 5.6
2001 3.8 -14.5 5.6
2002 3.5 13.6 537
(1) Nodata available. -
(2) Includes TLD numbers 3, 4 5,6, and7 (1970 1973) Includes TLD numbers 3 4 5 6,7, 23 24,25, and 26

(1974 - 2002). Locations are existing or previous on-site environmental air monitoring locations.
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TABLE 7-20

HISTORICAL ENVIRONMENTAL SAMPLE DATA
ENVIRONMENTAL TLD (Off-Site Indicator)

Preop | (1) 1) o)
1970 5.0 8.0 6.7
1971 1.1 7.1 4.5
1972 138 | 6.6 44
1973 22 - 6.9 41
1974 2.4 8.9 ' 53
1975 45 7.1 . 55
1976 ' 34 7.2 .52
1977 - 37 - 80 .. 53
1978 2.7 4.7 37
1979 30 57 4.0
1980 3.1 5.8 4.6
1981 36 . 5.9 4.7
1982 : 4.0 6.2 52
1983 4.6 7.2 5.6
1984 4.6 _ 82 6.1
1985 4.6 7.7 55
1986 50 7.6 6.1
1987 44 6.6 5.2
1988 . 42 6.6 54
1989 2.8 6.4 46
1990 338 . 6.0 4.8
1991 i 3.4 5.4 43
1992 31 5.2 4.1
1993 3.2 5.6 43
1994 3.0 5.0 4.1
1995 | 3.9 5.7 44
1996 33 | 5.5 4.1
1997 3.7 6.2 47
1998 3.9 5.6 44
1999 3.8 7.1 4.6
2000 3.8 73 46
2001 3.7 5.9 45
2002 3.6 | 5.5 44

(1) No data available.
(2) ‘ Includes TLD numbers 8, 9, 10, 11, 12, and 13 (off-site environmental air monitoring locations).
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TABLE 7-21
HISTORICAL ENVIRONMENTAL SAMPLE DATA
MILK (CONTROL) @ -
Cs-137 (pCi/liter) I-131 (pCilliter)
1976 | (D) () [0} ) (1) m
- 1977 ) (1) M) (1) ) (1)
- 1978 24 7.8 5.8 LLD LLD -LILD
1979 LLD LLD LLD LLD LLD LLD
1980 36 5.6 4.5 14 1.4 1.4
1981 3.9 3.9 39 LLD L1LD LLD
1982 LLD LLD - LLD LLD LLD LLD
1983 " LLD LLD LLD LLD LLD LLD
1984 LLD LLD LLD LID LLD LLD
‘1985 LLD -LLD LLD LLD LLD LLD
1986 5.3 124 8.4 0.8 29.0 136 -
1987 LLD LLD "LLD LLD LLD LLD
1988 LLD LLD LID. LLD LLD LILD
1989 LLD LLD LLD LLD LLD LLD
1990 | LLD LLD LLD - LLD LLD LLD
1991 LLD LLD LLD LLD LLD LLD
1992 LLD LLD LLD LLD- LLD LLD
1993 LLD LLD LLD LLD LLD LLD
1994 | - LLD "LLD LLD LLD - LLD LLD
1995 LLD LLD LLD LLD 11D LLD
1996 - “LLD LLD LLD LLD LILD LLD
1997 L1D LLD LLD LLD LLD LLD
1998 LLD LLD LLD LLD LLD LLD
1999 LLD LLD LLD LLD LLD - LLD.
2000 ~LID L1LD LLD LLD LLD 11D
2001 | LLD LLD | LD LLD LD | LLD
2002 _LID LLD LLD LLD LLD LLD .
(1)  No data available (samples not required).
(2)  Location used was an available milk sample location in a least prevalent wind direction greater than ten miles
from the site. o '
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TABLE 722

HISTORICAL ENVIRONMENTAL SAMPLE DATA
- MILK (INDICATOR) @

" Cs-137 (pCilliter)

I-131 (pCi/liter)

. 1977

1976

1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002

LLD

1EEEEEEEEEEEEEE:

15.0
220

53.0
21.0
29.0
14.0
- 109
LLD
. LID

8.1
10.0
LLD
LLD
LLD
LLD
LLD
LLD
LLD
LLD
LLD
LLD
LLD
LLD
LLD
_LID

33.0

11.1 -

9.3
17.1
9.9
9.4
8.1
8.6
5.7
72
LLD
LLD
8.6
6.8
10.0
LLD
LLD
LLD
LLD
LLD
LLD .
LLD
. LLD
. LLD
LLD
LLD
LLD
LLD
LLD

0.02
0.01
0.19
LLD
03
LLD

LiD

LLD
LLD
LLD
0.3
LLD
LLD
LLD
LLD
LLD
LLD
LLD
LLD
LLD
LLD
0.50
LLD
LLD
LLD

'LLD

LLD

45.00
49.00
0.19
LLD
8.8
LLD
LLD
LLD
LILD
LLD
- 30.0
LLD
LLD
LLD
LLD
LILD
LLD
LLD
LLD
LLD
LLD
0.50
LLD
1LLD
LLD
LLD

LLD

3.20
6.88
0.19
LLD
3.8
LLD

LLD

LLD
LLD
LLD
5.2

LLD
LLD
LLD
LLD
LLD
LLD
LLD

LLD
LLD .
- LLD

0.50
LLD
LLD
LLD
LLD
LLD

6

Locations sampled were available downwmd locations within ten miles with high radlonuchde deposition

potentlal

7-22



TABLE 7-23
HISTORICAL ENVIRONMENTAL SAMPLE DATA
FOOD PRODUCTS (CONTROL) @
Cs-137 (pCi/g (wet))
1976 : 1) 1)) 1)
1977 oD (1) (1)
1978 : 1) ' - (1) (D
1979 ‘ ' B ¢)) (1) (1)
1980 (3) 0.02 ‘ 0.02 0.02
1981 LLD ‘ LLD 1LD
- ..1982 LLD LLD . LLD
: ,198_3 L1D LLD LILD
+1984 . LLD “ L1ILD LID
1985 (4) .-LLD LLD 1 ‘LLD
. 1986 LLD LLD i LLD
- 1987 LLD LLD f ~LLD
1988 LLD “LLD LLD
1989 LLD LLD “1LLD
1990 LLD - LLD : LLD
1991 LLD LLD “LLD
. 1992 LLD - LLD ' LLD
.. 1993 0.007 0.007 10.007
1994 : _ LILD - LLD “LLD
.:1996 - LLD LD LLD
1997 _LLD LLD LLD
. .1998 - LLD . LLD LLD
1999 LLD LLD LLD
- 2000 ~LLD - LLD LLD
= 2001 LID LLD LLD
'2002 LLD LLD LLD
(1) No data avaxlablc (control samples not requtred) .
(2) Location was an available food product sample locatxon in a least prevalent wmd dll'CCthﬂ grcater than ten
miles from the site. :
(3)  Data comprised of broadleaf and non—broad]caf vcgetatlon (1980 - 1984)
(4)  Data comprised of broadleaf vegetation only (1985 - 2002).
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TABLE 7-24
HISTORICAL ENVIRONMENTAL SAMPLE DATA
FOOD PRODUCTS (INDICATOR) ®
Cs-137 (pCi/g (wet)).

© 1976 (2) ~ LLD LLD LLD
1977 LLD LLD LLD

1978 ‘LLD LLD LLD

1979 0.004 0.004 0.004

1980 0.004 ' 0.060 0.036

1981 LLD LD LLD

1982 LLD LLD ' LLD

1983 LLD LLD . LLD

1984 LID LLD LILD

1985 (3) 0.047 0.047 0.047

1986 LLD LLD LLD

1987 LLD LLD LLD

1988 0.008 0.008 0.008

1989 0.009 0.009 - 0.009

1990 LLD - LLD LLD

1991 0.040 0.040 0.040

1992 LLD LLD LLD

1993 LLD LLD - . LLD

1994 0.004 0.011 0.008

1995 0.010 0.012 0.011

1996 LLD : LLD LLD

1997 0.012 0.012 0.012

1998 LLD " LID LLD

1999 0.008 ) 0.008 0.008

2000 "LLD LLD " LLD

2001 - LLD LLD . LLD

- 2002 LLD " LLD LLD

¢ ‘Indicator locations were available downwind locations within ten miles of the site and with high radionuclide
: deposition potential.
(2)  Data comprised of broadleaf and non-broadleaf vegetation (1976 - 1984).
(3)  Data comprised of broadleaf vegetation only (1985 - 2002).
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SECTION 8.0

QUALITY ASSURANCE / QUALITY CONTROL PROGRAM




8.0

8.1

QUALITY ASSURANCE / QUALITY CONTROL PROGRAM

’ | PROGRAM DESCRIPTION

 The Nine Mile Point Unit 1 (NMP1) Offsite Dose Calculation Mantal (ODCM), Part 1, Section
. DSR 4.6.21 and the Nine Mile Point Unit 2 (NMP2) ODCM, Part 1; Section D 3.5.3 fequires that

the licensee participate in an Interlaboratory Comparison Program. The Interlaboratory

* Comparison Program shall include sample media for which samples are routinely collected and for
- which Comparison samples ‘are commercially available. -Participation in an Interlaboratory

Comparison ‘Program ensures that independent checks on the precision and accuracy of the

* measurement -of radioactive material in the environmental samples are performed as part of the

Quality Assurance Program for environmental monitoring. To fulfill the ODCM requirement for an

' Interlaboratory Comparison Program, the James A. Fitzpatrick. Nuclear Power Plant (JAFNPP)

Environmental Laboratory has engaged the services of two independent laboratories to provide
quality assurance comparison samples. The two laboratories are 'Analytios Incorporated in Atlanta,
Georgia and the U.S. Department of Energy's Envrronmental Measurements Laboratory (EML) in

~ New York City.

Analyncs supplies requested sample media as blind sample . splkes which contain certified levels
of radioactivity unknown to the analysis laboratory. These samples are prepared and analyzed
usmg standard laboratory procedures. The results dre submitted to Analytlcs which issues a
statrstrcal summary report. The JAFNPP Environmental Laboratory uses predetermrned
acceptance cntena methodology for evaluatmg the laboratory s performance for Analytics’
sample results.

| In. addition to the Analytics Program, the JAFNPP Environmental Laboratory participated in the

Environmental Measurements Laboratory (EML) Quality Assessment Program (QAP). EML

o supplies sample media as blind sample spikes to approximately 127 laboratones worldwide. These

samples, containing a spiked amount of low level activity, are analyzed using standard laboratory
procedures. The results are submitted to the Environmental Measurements Laboratory for statistical .
evaluation. Reports are provided to each partrclpatmg laboratory, which provide an evaluation of
the laboratory’s performance. :

Dunng 2002, tritium analyses for the JAF Envuonmental Laboratory were performed by

- Framatome, ANP.
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8.2

8.3

PROGRAM SCHEDULE

SAMPLE  LABORATORY SAMPLE PROVIDER YEARLY

MEDIA ANALYSIS ANALYTICS EML TOTAL
Water. Gross Beta 0 2 2
Water Tritium 1 2 3
Water I-131 . 2 0 2
Water Mixed Gamma 2 2 - 4
Air Gross Beta 2 2 4
Air 131 2 0 2
Air Mixed Gamma 2 2 4
Milk I-131 ' 2 0 2

- Milk - Mixed Gamma 2 0 2
Soil Mixed Gammia 1 0 1
Vegetation Mixed Gamma 1 0 1

TOTAL SAMPLE INVENTORY 17 10 27

ACCEPTANCE CRITERIA

Each sample result is evaluated to determine the accuracy and precision of the labdratory’s analysis

'result. The evaluation method for the QA sample results is dependent on the supplier of the sample.

The sample evaluation methods are discussed below. -

83.1

ANALYTICS SAMPLE RESULTS

Samples provided by Analytics are evaluated using what is speciﬁéd as the NRC method.
This method is based on the calculation of the ratio of results reported by the participating
laboratory (QC result) to the Vendor Laboratory Known value (reference result).

An Environmental Laboratory analytical result is evaluated using the following calculation:

The value for the error resolution is calculated.

The error resolution = Reference Result
' Reference Result’s Error




\, Usmg the appropnate oW under the Error Resolution column in Table 8.3.1 below, a

_> correspondmg Ratio of Agreement interval is given.

The value for the ratio is then calculated.

Ratio = ~ QCResult
of Agreement - Reference Result

If the value falls within the agreement interval, the result is acceptable.

| TABLE 8.3.1
'ERRORRESOLUTION | - RATIO OF AGREEMENT
311075 N 0.5-2.0
7610155 » 061660
15610505 - | 075133
50.6 to 200 0.8-1.25
>200 A 0.85-1.18

Again, this acceptance teét is generally referred to as the “NRC” method.. The acceptaﬁce

criteria is contained in Procedure DVP-04. 01'and was taken from the Criteria of Comparing
Analytlcal Results (USNRC) and Bevmgton PR., Data Reductlon and Error Analys1s for
the Physical Sciences, McGraw-Hill, New York, (1969). The NRC method generally
results in an acceptance range of approximately + 25% of the Known value when applied to

. sample results from the Analytics Inc. Interlaboratory Comparison Program This method is
-used as the procedurally required assessment method and . requires the generation of a

nonconformity report when results are unacceptable.

832 ENVIRONMENTAL MEASUREMENTS LABORATORY (EML)"

The laboratory’s analytical performance is evaluated by EML based on the historical

' aﬁalytical capabilities for individual analyte/matrix pairs. The statistical criteria for

Acceptable Performance, "A", has been chosen by EML to be between the 15th and 85th
percentile of the cumulative normalized distribution, which can be viewed as the middle
70% of all historic measurements. The Acceptable With Warning criteria, "W", is between
the 5th and 15th percentile and between the 85th and 95th percentile. In other words, the
middle 70% of all reported values are acceptable, while the other 5th-15th (10%) and 85th- .
95th percentiles (10%) are in the warning area. The Not Acceptable criteria, "N", is
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84

established at less than the 5th percentile and greater than the 95th percentile, that is, the
outer 10% of the historical data. Using five years of historical analytical data, the EML
determined performance results using the percentile criteria summarized below:

Result Cumulative Normalized Distribution

Acceptable (“A”) 15% - 85% -
Acceptable with Waming (“W™) = 5% - 15% or 85% - 95%
Not Accep;able (N7 - <5% or >95%

PROGRAM RESULTS SUMMARY

The Interlaboratory Comparison Program numerical results are provided on Table 8-1.

8.4.1

ANALYTICS QA SAMPLES RESULTS

Seventeen QA blind spike samples were analyzed as part of Analytics 2002 Interlaboratory
Comparison Program. The following sample media were evaluated as part of the
comparison program.

e Air Charcoal Cartridge, I-131

e Air Particulate Filter, Mixed Gamma Eﬁi@ers/Gross Beta

e Water, I-131/Mixed Gamma Emitters/Tritium -~

e Soil, Mixed Gamma Emitters

e Milk, [-131 Mixed Gamma Emitters

e Vegetation, Mixed Gm Emittérs

The JAF Environmental Laboratory performed 79 individual analyses on the seventeen QA

samples. Of the 79 analyses performed, 77 were in agreement using the NRC acceptaﬁce
criteria for a 97.5% agreement ratio. '

Sample non-conformities are discussed in Section 8.4.1.1.
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8.4.1.1 ANALYTICS SAMPLE NONCONFORMITIES

A. Analytics Sample E-3286-05, Cr-51 in Milk
- Nonconformity No. 02-09

A spiked mixed gamma in milk sample supplied by'Analytics, Inc., was analyzed in

‘accordance with standard laboratory procedures. The sample'contained a total of nine

radionuclides for analysis. Nine of the nine radionuclides present were quantified.

_Eight of the nine radionuclides were quantified within the acceptable range. The results

— for Cr-51 were determined to be outside the QA Acceptance Criteria. The milk sample

was analyzed on.three different detectors with the mean Cr-51 results reported as 176.7
pCi/l. The known results for the sample was 227 pCi/l as determined by the supplier.

An evaluation of the Cr-51 result was performed. The spectrum and peak search results
- were examined with no abnormalities identified. Cr-51 decays by electron capture with
2277 day half-hfe and a gamma ray energy of 320 KeV with a yield of 9.8%. No
secondary gamma energies are produced in the Cr-51 decay scheme. This low gamma
 energy yield and short half- hfe will result in very low net counts for samples containing
“environmental levels of Cr-51. The average net count rate of the three analyses ranged
from a high of 1 .9 counts per minute to a low of 0.68 counts per minute. One of the
 three reported results was 244 pC1/l and resulted in an agreement when compared to the
'7 ‘known of 227 with a ratio of 1 .07. This result had an assoc1ated counting error of
'7 13 1%. The remaining two counts had ratios of 0. 55 and 0 J1 w1th high assomated

| countmg erTors of 29.3% and 21.2% respecuvely ‘

The combination of the following; low sample activity, very small net count rate, short
 half-life, low gamma energy, and small gamma yieid resulted in an inaccurate sample-
result. The wide range of the assomated countmg errors demonstrates the low
conﬁdence level in the réported results. The poor analytical results for this sample are
not routine and do not indicate a programmatic deﬁc1ency in the analysis of Cr-51 in
nnlk samples or other envuonmental media. Confidence i in the accurate analysis of Cr-
51 can be demonstrated by other Cr-51 analytlcal results, both in the sample results for
the 2002 QA program and hlstoncal Cr-51 QA results The Cr-51 results for the
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other Quality Assurance samples analyzed as part of the 2002 Interlaboratory
Comparison Program were all acceptable and are summarized below:

2002 Cr-51 Results

Reference

Sample ID Medium JAF Reference  Ratio

E-3051-05 . 'WATER pCifliter 234420  198+10 1.18
E-3284-05  WATER pCiliter 324423 304x15 1.07
E-3052-05 FILTER pCifilter 187+13 20310 . 0.92
E-3285-05  FILTER pCiffilter 157£13 14147 1.11
E-3215-05  MILK pCifliter .. 23919  235:12 102
E-3218-05  VEGETATION pCi/kg 408423 403220 1.01
E-3216-05  SOIL pCi/kg 370+75 31816 1.16
Mean Ratio = - 1.07

A review of historical QA data for 2001 was also performed to determine if this is a
recurring systémat'rc error or bias. In 2001, eleven QA samples were analyzed which
contained Cr-51. The mean ratio for these samples relative to the known (reference)
value is 98.5. There were two Cr-51 nonconformities in the 2001 Interlaboratory
Companson Program and were determined not to be systematic or programmatic
errors. The historic Cr-51 nonconformities were a-low percentage of the overall
gamma spectroscopy QA program and have been determined to be the result of the low
samplé activity and low gamma yields for Cr-5 1 in the spiked samples. Analytical
methods and sysfem calibrations are not the cause of this nonconformity, based on the
accurate results achieved for the analysis of the other eight radionuclides present in the
sample. No corrective actions were implemented as a result of this nonconformity.

B. Filter Analytics Sample E-3285-05

Noncohfornﬁty No. 02-08, Air Particulate Gamma Emitters

The gamma spect:ral analysw of sample E-3285-05 resulted in the quantification of
nine radionuclides. Results for eight of the identified radionuclides were in agreement
with the reference value and one measurement was in disagreement. The Fe-59 results
had a calculated ratio of 1.29, which places the results outside the acceptable limit.
The sample ratio of 1.29 demonstrates that the Fe-59 sample result is biased high. An
evaluation of the Fe-59 result was performed. Fe-59 concentrations were detected in
three of the three analysis reported for this sample. The spectrum and peak search
results were examined with no abnormalities identified. Fe-59 decays with a 44.5 day
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half-life with two gamma ray energies of 1099 KeV and 1291 KeV with yields of 57%
and 43% respectively. Fe-59 concentrations were identified at both the 1099 KeV and
' 1291 KeV peaks in all three analyses with the following results.

'Concentration

pCi/filter .

Detector =~ . Peakl PeakZ . - Mean
‘Number 1099 KeV. 1291KeV  Concentration

.1 699 79.3 735

2 685 614 654

8 .- 11 O 9

 MeanpCi/filter . 710 712 - . 709

~ Ratio . 129 . 130 129

- There were no significant differences for the activity that was measured at either of the
two Fe-59 peaks. The number of total counts measured in both of these peaks may be
biased high due to coincidence counting as the result of other radionuclides that are
- present in the sarnple. The relatively low gamma yield and low activity of 55 pCi/Kg
~ may have also contributed to the inaccuracy of this sample result.

Fe-59 was measured in seven other samples analyzed as. part.of the 2002
Interlaboratory Comparison Program. All of these samples were.in agreement with the
reference laboratory with a mean agreement ratio of 1.09. This mean ratio of greater
than 1.09 would indicate that these samples were blased thh and the bias was the
poss1b1e result of coincidence counting from other radionuclides in the sample. The
- amount of bias experienced in most Interlaboratory Companson Program samples due
to comc1dence counting has been limited to less than 20 percent and has resulted in
sample results which were statlstlca]ly acceptable when compared to the reference
- value.. Changes to the radronuchde library were made in 2001 to direct the gamma
) spectroscopy software to calculate the mean concentratlon value based on both the
A 1099 KeV and 1291 KeV peaks In most gamma spectrums this has reduced the
. effect of the comcrdence count on the Fe—59 analytrcal results as the 1291 KeV peak
- may be less affected by the commdence countmg in multlple radionuclide samples.
- No corrective actrons were nnplemented asa result of this ‘nonconformity.



84.2

ENVIRONMENTAL MEASUREMENTS LABORATORY (EML)

In 2002, JAF Environmental Laboratory participated in both the EML Quality Assessment
Programs, QAP-56 and QAP-57. Sample sets consisted of the following sample media:

o  Water - Gross Beta/Mixed Gamma Emitters
. Water Tntlum

o Air Particulate Filter Mixed Gamma Emitters/Gross Beta

A total of 10 samples contaimng 18 individual radio_nuclides were evaluated for the

samples included in QAP-56 and QAP-57. Using the EML acceptance criteria, 17 of 18
radionuchdes analyses (94.4%) were evaluated to be acceptable. Results for the EML
cross Check Program can be viewed on-line at www.eml.doe.gov. A summary of the JAF
Environmental Laboratory results is as follows:

Matrix  Total Analyses  Acceptable ~  Not Acceptable

Air ‘ _ 10 10 0
Water . 8 7 1
Total 18 - 17 1
Percentage 94.4% 5.6%

8.4.2.1 EML SAMPLE NONCONFdRMITIES

A. EML Sample QAP-56, Cs—134 in Water
Nonconforrmty No 02-02

The QAP-56 gamma in water sample contained three radionuclides for evaluation;
Cs-137, Cs-134 and Co-60. Two of the three radionuclides present, Co-60 and Cs-
137 were quantiﬁed with agreement ratios of 1.02 and 0. 99 respectively. The JAF
| laboratory reported a Cs-134 result of 2.6 + 0 5 Bq/L (70.3 pCi/l). The EML known
activ1ty was reported as 3.357 Bg/L (90.74 pCl/L) The agreement ratio for the Cs-
134 analysis was 0.77, which placed the result outside the acceptable range. The
cause of the nonconfonmty is attributed to several factors. The concentration of Cs-
134 in the sample was very small at 3.36 Bq/L and resulted in a one sigma countmg
error of apprommately 20%. By comparison, the one sigma counting errors for the
Co-60 result was 1.0% and the one sigma counting etror for the Cs-137 result was
1.3%. The high associated counting error was the result of the low count rate
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measured for the Cs—134 peak and resulted in poor counting statistics. The
measurement of the Cs-134 concentration in this sample was further complicated by
the presence of an interference peak at 609 KeV. The combination of the low

“concentration and interference from 609 KeV peak were both contnbutmg factors in
the non-conformmg result. A review of the EML summary statistics for this sample
showed a relatlvely high failure or nonconfonmty rate for other laboratones
participating in this ‘sample companson Thelr statistics are as follows:

EML Summary .QAP-56 :
| Cs-134 in Water P
Isotope ©~  No. Labs % in - %o with =~ %notin
Reporting ~~ Agreement - Warning Agreement ‘'
Cs-134 116 60.3 o233 _' 1640
Cs-137 - 146 . 870 - 110 ¢ 210

As the table shows for the 116 laboratories reportiﬁg results, only 60.3% were in
-agreement with the known value. 16.4% of the participating laboratories were not
in agreement and 23.3% of laboratories reporting results were in the -warning range
for the reported results. An additional 30 laboratories reported no results for the
Cs-134 concentration. By comparison, the statistics for the Cs-137 concentration
showed a failure rate of only 2.1% and acceptable results for 87% of the results
reported for the study.

The Cs-134 results reported for the 2002 QAP-57 study, conducted in the second
half of the year, were acceptable with an agreement ratio of 1.0. Cs-134 was
measured in nine other comparison samples analyzed as part of the 2002
Interlaboratory Comparison Program. The mean ratio for all the reported results
was 0.96 and there were no nonconformities. These results demonstrate that there
is no programmatic or systematic error inherent to the analyses of Cs-134 in
environmental sample medium. No corrective action was implemented as a result
of this nonconformity.
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TABLE 8-1
INTERLABORATORY INTERCOMPARISON PROGRAM
Gross Beta Ana1y51s of Air Partlculate Fllters(pCIIﬁlter)

REFERENCE
JAF RESULT (1) LABORATORY*

6/13/02 E-3214-05 ' 27 5+1.3
pCi/filter ' ' 24.8+1.3
: 25.9x1.3:
Mean = 26.1+0.8
114.7+1.2
114.3x1.2
113.1+1.2
Mean = 114.0+0.7

12/5/02 E-3467-05 AIR
' pCi/filter

(1) - " Results reported as activity + 1 sigma.

(2) - Results reported as activity + 3 sigma.

3) Ratio = Reported/Analytics (See Section 8.3).
*) Sample provided by Analytics, Inc.

A) Evaluation Results, Acceptable.
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TABLE 8-1 (Contmued)

INTERLABORATORY INTERCOMPARIS ON PROGRAM
Tritium Analysis of Water (p Cl/hter)

:' - REFERENCE -
: L _IABORATORY*

Asafenvm | | <
| JAFENVID | reprom | anaLyss.| JAFRESULT

03/14/02 | - E-3050-05 1 | . 10080+140 10026+501
I ' '9880+140 -
10130+140
Mean = 1003081

@) Results reported as activity + 1 sigma. Sample Analyzed by Framatome, ANP
(2) . Results reported as activity + 3 sigma.

3 Ratio = Reported/Analytics (See Section 8.3).

*) Samples provided by Analytics, Inc.

(A Evaluation Results, Acceptable. -
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TABLE 8-1 (Continued)

INTERLABORATORY INTERCOMPARISON PROGRAM
Iodme Analysis of Water, Air and Milk

REFERENCE
ANALYSIS : J AF RESULT (1) LABORATORY*
03/14/02 E-3051-Oa WATER ' I-131** 58.5+1.6

g pCilliter 57.6+1.8
' ‘ . 609+12 :

o : ' : . Mean = 59.0+0.9 -
06/13/02 | - E-3217-05 AIR . . 80.2+74
pCi/ce | 104.0+8.1

: 112.0+8.5 .

: g . Mean =98.7+4.6 -
06/13/02 } E-3215-05 MILK I-131** 75.8%1.0
pCilliter ' 80.4+1.2
76.8+13

A : . Mean = 77.7+0.7

09/12/02°} E-3287-05 | AIR 84.4+7.1

’ pCi/ce 78.8+8.8 |
83.2+7.0

Mean = 82.4+4.4

09/12/02 E-3284-05 WATER I-131%* 76.8+1.2
- pCilliter 72.6+1.2
75.3+1.1
© Mean =74.90.7
| 09/12/02 E-3286-05 MILK L[-131#% 69.8+1.5
' pCilliter 73.8+1.3
72.1+1.5
Mean =71.9+0.8

1 Results reported as activity + 1 sigma.

2) Results reported as activity + 3 sigma.

3) Ratio = Reported/Analytics (See Section 8.3).

*) Samples provided by Analytics, Inc.

(**)  Result determined by Resin Extraction/Gamma Spectral Analysis.
(A) Evaluation Results, Acceptable.
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TABLE 8 1 (Contmued) o
INTERLABORATORY INTERCOMPARISON PROGRAM

03/14/02

| JAF ENVID|

~NUMBER
E-3051-05

Gamma Analysis Water (pCi/liter)

JAF RESULT (1)

248. 0_9.5
. 251.0+8.3
249.0+8.3

‘Mean = 249.0+5.0

.|. REFERENCE

LABORATORY*
(2) . '
242+12

222.0£35.5
249.0+35.6
232.0:33.4

| Mean = 234.3+20.1

80.8+5.1

82.6x4.3

79.1+4.3
Mean = 8§0.8+2.6

184.0+6.6
183.0+6.4
191.0+6.4

; Mean = 186.0+3.7

19710

183.0+6.8

172.0+6.4

- 185.0+6.4
Mean = 180.0+3.8

91.47.0
110.0+6.7
 89.8+6.1
Mean = 97.1:3.8

160.011.1
182.0:9.9
167.0£10.6

" Mean = 169.7+6.1

1) Results reported as activity + 1 sigma. ..

) Results reported as activity + 3 sigma.

3) Ratio = Reported/Analytics (See Section 8. 3)

*) Sample provided by Analytics, Inc.
-Evaluation Results, Acceptable.

@A)

7

R-13

109.0+4.3
124.0+4.3
.110.0+4.0

‘Mean = 114.3+2.4




09/19/02

LY
@)

Q)

*)
a)

’ 1'--; JARENVID |

. NUMBER, .
E-3284-05

TABLE 8-1 (Continued)
INTERLABORATORY INTERCOMPARISON PROGRAM

Gamma Analysns Water (pCl/hter)

WATER

pCifliter

,;;&;xnysis- 1

«‘JAF'@"SIﬁL.Tfm |

230.0:9.3

221.0+7.6

224.0:9.7
Mean = 225.0+5.1

"REFERENCE:

LABORATORY* |

. (2)
214&11

321.0+38.1

264.0+34.9

389.0+46.1
Mean = 324.7+23.1

172.0+6.9

171.0+6.4

167.0+£7.9
Mean = 170.0x4.1

150.0+6.4

171.0+6.2

174.0+7.9
Mean = 165.0+4.0

208.0x7.1

217.0x7.2

232.0:9.1
Mean-= 219.0+4.5

204+10

120.0+7.0

133.0x7.1

127.0+8.8
Mean = 126.7+4.5

271.0£13.1

272.0+12.8

242.0+15.9
Mean = 261.7+8.1

. 25113

191.0+5.3

185.0+£5.3

191.0+6.6
Mean = 189.0+3.3

199+10

. Results reported as activity + 1 sigma.
Results reported as activity + 3 sigma.

Ratio = Reported/Analytics (See Section 8 3)

Sample provided by Analytics, Inc.
.Evaluation Results, Acceptable.

130.0+6.2

139.0£6.1

130.0:8.0
Mean = 133.0+3.9
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'DATE .

03/14/02

)
@

Q)
.9
@A)

TABLE 8-1

Contmued)

INTERLAB ORATORY INTERCOMPARIS ON PROGRAM
Gamma Analysis of Air Particulate Fﬂters (pCl/ﬁlter)

j AF ENV Ii)
" NUMBER

E-3052- 05

| MEDrOM |
FILTER
pCi/filter

ANALYSIS

Ce-141

: JAF RESULT (1)

'236. 0:0:5 8 -

226.0+5.6

- 236.0+6.5
Mean = 232.0+£3.5

REFERENCE
LABORATORY*
2.
2481-12

186.0:22.2
217.0:22.3
- 158.0224.2
Mean = 187.0+13.2

203+10

75.7+4.7
93.5+4.9
. 80.5%5.7
‘Mean = 83.2+£2.9

Cs-137

205.0+6.4
204.0+6.4
193.0+£7.3

- Mean = 200.7+3.9

20210

175.0+6.3
178.0+6.5
, 178.0+£7.6
Mean=177.0+4.0

93.9+6.5
98.9+6.9
101.0£7.9

- Mean = 97.9+4.1

178.0+11.1
169.0+11.2
167.0+12.9

Mean = 171.3+6.8

Results reported as activity + 1 sigma.
Results reported as activity + 3 sigma.

Evaluation Results, Acceptable.

- Ratio = Reported/Analytics (See Section 8.3).
Sample provided by Analytics, Inc.
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09/20/02

1
@
&)
*
A)
)]
(NC)

TABLE 8-1 (Continued)

INTERLABORATORY INTERCOMPARISON PROGRAM

Gamma AnalySIS of Air Partlculate Filters (pCllﬁlter)

FILTER
" pCi/filter

E-3285-05

ANALYSIS

JAF RESULT (1)

109. 0+4 2
- 104.0+4.3
109.0+4.1
Mean = 107.3+2.4

- REFERENCE .

LABORATORY* |

(2)

159.0+21.4

-175.0£22.5

137.0+21.3
Mean = 157.0+12.6

82.8+5.0

82.6x:5.2

. 87.5x4.9
Mean = 84.3+2.9

92.2+4.7

91.2+5.0

91.2+4.6
Mean = 91.5+2.8

114.025.6

116.0+5.8

112.0£5.4
Mean = 114.0+3.2

73.5+6.0

65.4+6.5

73.9+5.9
Mean = 70.9+3.5

140.0+10.2

143.0+10.8

153.0£10.4
Mean = 145.3:6.0

91.2+4.1
98.0+4.3
99.4+4.2

Mean = 96.2+2.4 .

Results reported as activity + 1 sigma.

Results reported as activity = 3 sigma.

Ratio = Reported/Analytics (See Section 8.3).

Sample provided by Analytics, Inc.
Evaluation Results, Acceptable.
Evaluation Results Disagreement.
Nonconformity Report Number.

76.0+4.7
72.0:4.9
65.7+4.4

Mean = 712427

8-16
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06/13/02

M
- (@
3)
*)
(4)

| JAFENVID-

TABLE 8-1 (Continued)

INTERLAB ORATORY INTERCOMPARISON PROGRAM
Gamma Analysis Milk (pCilliter)

| NUMBER j:;
E-3215-05

A;&:Anys‘rs_'

JAF RESULT (1) ’

92 2+7.2

-93.5+5.9

A 82.7+6.7
Mean = 8§9.5+3.8

- REFERENCE | .
LABORATORY* A

230.0£33.5
206.0+30.6
.282.0+32.8

Mean = 239.3+18.7

111.0:5.4
112.0+5.3
© 115.0:5.1
‘Mean = 112.7+3.0

93.95.1
88.0+4.8
87.5:5.1

"~ Mean = 89.8+29 .

98.8+5.3

93.1+5.1

103.0+5.3
Mean = 98.3:3.0

83.3+6.4

88.8+6.4

84.4+6.7
Mean = §5.5+3.8

187.0+11.7

157.0+104

192.0x11.7
Mean = 178.7+6.5

115.0:4.4
124.0+4.4
_ 124.0+4.4
Mean = 121.0+2.5

Results reported as activity + 1 sigma.
Results reported as activity + 3 sigma.

Ratio = Reported/Analytics (See Section 8.3).

Sample provided by Analytics, Inc.
Evaluation Results, Acceptable.

R-.17

92.4+5.6
99.4+5.3
- 93.845.1
Mean = 95.2+3.1




09/12/02

@
¢))
&)
™
@A)
D)

NC)

TABLE 8-1 (Continued)

INTERLABORATORY INTERCOMPARISON PROGRAM

Gamma Analysns M.llk (pCl/llter)

: JAF ENVID
“ NUMBER

E-3286-05

M. 'i_ANAL'Ys"_Is

JAF RESULT (1)

159 0+6 7

153.0+8.6 -
162.0£7.0
Mean = 158.0+4.3

"REFERENCE.

| LABORATORY*

244.0x32.0

125.0+36.6

- 161.0x34.1
Mean = 176.7+19.8

22711

0.78,D°
NC-02-09

120.0+5.7

118.0+7.0

-115.0+5.6
Mean = 117.7+3.5

0.89, A

111.0+5.5
129.0+6.9
124.0+5.6

" Mean = 121.3+3.5

159.0:6.2
146.0+7.6
151.0+6.0

Mean= 152.0+3.8

93.7+6.5

102.0+8.4

91.8+6.4
Mean = 95.8+4.1

192.0£11.4

179.0+£14.9

192.0+11.2
Mean = 187.7+7.3

143.0:4.8

145.0:6.0

147.0x4.7
Mean = 145.0+3.0

. Results reported as activity +1 sigma.

Results reported as activity + 3 sigma.

Ratio = Reported/Analytics (See Section 8.3).
Sample provided by Analytics, Inc.
Evaluation Results, Acceptable.

Evaluation Results, Disagreement.
Nonconformity Report Number

818

98.1+£5.2

99.4+7.0

104.0+5.4
Mean = 100.5+3.4

(.
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06/13/02

)
@
&)
(*)
)

TABLE 8-1 (Contmued)

INTERLABORATORY INTERCOMPARISON PROGRAM
Gamma Analysis Sml (pCl/gram)

| 3aF E’ﬁ_viin-
| NUMBER :
E-3216-05

'A‘NALYS'_IS

J AF RESULT (1)

0 114+0 026
0.186+0.024
0.141+0.022

| Mean = 0.147+0.014

REFERENCE . -

LABO__RA'TORY*f ;

'0.122+0.006

0.427+0.142
0.349+0.125
0.334+0.122

| Mean = 0.370+0.075

T 0.318:0.016

0.158+0.020

0.126+0.020

. 0.192+0.020
Mean = 0.159+0.012

10.163+0.008

0.240+0.019
0.214+0.022
0.204+0.020

" | Mean = 0.21920.012

-0.208+0.010

0.133+0.015
0.157+0.017
0.132+0.018

| Mean = 0.1410.010

0.129+0.006

0.107+0.027 ©
0.099+0.029
0.145+0.030

" | Mean =0.117x0.016

10.109+0.005

0.227+0.027
0.292+0.034
0.279+0.034

| Mean =0.266+0.019

*.0.2430.012

0.156+0.012

0.165+0.014

© 0.142:0.013
Mean = 0.15420.008

0.168+0.008

Results reported as activity + 1 sigma.
Results reported as activity = 3 sigma.
Ratio = Reported/Analytics (See Section 8.3).

Sample provided by Analytics, Inc.
Evaluation Results, Acceptable.

0.115+0.016
0.11420.017
* 0.125+0.017

| Mean = 0.118+0.010 |

8-19

0.135+0.007




TABLE 8-1 (Continued)
INTERLABORATORY INTERCONIPARISON PROGRAM
Gamma Analysns Vegetatlon (pCl/gram)

.REFERENCE

06/13/02

)] Results reported as activity £ 1 sigma.
) Results reported as activity + 3 sigma.

DATE ,;‘,_._:NuMBE.Rj gk

E-3218-05 -

MEDIUM

VEGETATION
pCi/gram

ANALYSIS

JAF RESULT (1)

0.175:0.006
0.1610.007
0.176+0.008
Mean = 0.171:0.004

LABORATORY *

().
0.1:4:0.008

RATIO

Cr-51

0.414+0.038

0.424+0.040

0.385x0.042
Mean = 0.408+0.023

- 0.4030.020 -

1.01,A

Cs-134

.0.227+0.007
0.218+0.007
0.229+0.008

Mean = 0.225+0.004

0.206+0.010°

1.09, A

-Cs-137

0.16220.006

0.15420.007

0.1780.007
Mean = 0.165:0.004

0.156+0.008

- 1.06, A

. Mn-54

0.186+0.007

0.184+0.007

0.193+0.001
Mean = 0.188x0.004

0.163+0.009

1.15,A

Fe-59

0.154=0.009
0.1410.009
0.156+0.010

Mean = 0.150+0.006

0.138+0.007

1.09, A

Zn-65

0.327+0.016

0.343+0.016

0.324+0.017
Mean = 0.331+0.009

0.308+0.015

1.07, A

Co-60

0.233+0.006

0.229+0.006

0.230+0.006
Mean = 0.231+0.004

0.213x0.011 .

1.08, A

Co-58

3) Ratio = Reported/Analytics (See Section 8.3).
™ Sample provided by Analytics, Inc.
(A) Evaluation Results, Acceptable.

8-20

0.187+0.007

0.183+0.007

0.184+0.008
Mean = 0.185+0.004

0.171+0.009

1.08, A




TABLE 8 l (Contmued)

INTERLABORATORY INTERCOMPARISON PROGRAM
Gamma Analysis Water (Bq/hter)

- REFERENCE
ANALYSIS JAF RESULT (1) LABORATORY*

o ‘JAFENV;ID
-] NUMBER. .|

03/01/02 WATER : 2.5+1.0 "3.4+0. . 0.77,D
Bg/liter 2.4+0.8 ) - 1.NC-02-02
1 : 3.0+0.6 : ;
2.7+1.1 .
2314
~ Mean = 2.6:0.5 ‘
" 57.1+1.8 56.1+2.9
529+1.7 - ' .
57.0+1.7
53.7£1.7
55.5+1.9
Mean = 55.7+0.8 -
- 352.0+3.0 347.3+12.4
- 355.9+3.1
353.0+3.0
352.6:3.8.
354.5£3.6
Mean = 353.8+1.5

)] Results reported as activity =1 sigma.
. (@) - - Ratio =Reported/EML(See Section 8. 3). - '
*) Sample provided by Environmental Measurements Lab. Dept. of Energy o B
(A) Evaluation Results, Acceptable. -
) Evaluation Results, Disagreement
{NC) Nonconformity Report Number

8-21



TABLE 8-1 (Continued)
]NTERLAB ORATORY INTERCOMPARISON PROGRAM

09/01/02

JAF ENV ID’
NUMBER

- Gamma Analysns Water (Bq/llter)

WATER
" Bg/liter

| Anavysis |

62 9_2 2
61.1+£2.3
59.9x£2.2
57.7£2.7
60.7+1.7
62.2+2.1
Mean 60.7+£0.9

JAF RESULT (1) B

'REFERENCE -

' LABORATORY*

(1)
60.2:1.9

81.0+2.5
77.7+£2.5 .
78.1£2.4
73329
77.8+1.8
78.82+2.5
Mean = 77.7+1.0

81.4x4.3

265.7:34
271.6+£3.6
275.7+3.5
258.6+4.2
268.3+£2.5
270.5+34
Mean = 268. 4+1 4

(1) Results reported as activity + 1 sigma.

) Ratio = Reported/EML(See Section 8.3).

* Sample provided by Environmental Measurements Lab., Dept. of Energy.
(A) Evaluation Results, Acceptable.

8-22

268.7+£9.7
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TABLE 8- 1 (Contmued)

INTERLAB ORATORY INTERCOMPARISON PROGRAM
Ggmma Analysis Air Partl_culatg Filters (Bg/filter)

1 03/01/02

|:.NUMBER. |:

FILTER

Bq/filter

1 'ANA_LY'SIS

JAF RESULT (1)

- 28. 4+0 4
29.5+0.4
30,004
29.6+0.5
29.2+04
Mean = 29.3+0.2

REFERENCE

-LABORATORY | ‘

40.320.6
39.610.6
40.0+0.6 -
40.7+0.7 .
40.0+0.6
Mean = 40.0+0.3

38.5:0.9

28.2+0.5
28.0+0.5
27.5+0.5
27.8+0.5
- 27.8+04

- Mean =27.90.2

28.2+0.7

09/01/02

0

Results reported as activity + 1 sigma.
2) Ratio = Reported/EML(See Section 8.3).
*) Sample provided by Environmental Measurements Lab., Dept. of Energy.’
(A) . Evaluation Results, Acceptable.

FILTER
Bq/filter

58.1+1.0
57.7+1.1
58.5+1.0
58.1+1.3
58.5+0.9
57.0+1.0
Mean = 58.0+0.4

24.0+0.5
23.5+0.6
22.6+0.5
23.0+0.7
22.4+0.5
22.9+0.5
Mean = 23.1+0.2

33.6+0.7
34.310.8
33.8+0.7
34.6+0.9
32.9+0.7
34.2:0.7
Mean = 33.9+0.3

8-23

32.5+0.8




03/01/02

JAF ENV ID
NUMBER

TABLE 8-1 (Continiled)
[NTERLAB ORATORY INTERCONIPARISON PROGRAM

Gross Beta Analysns of Water (Bq/hter)

WATER

Bq/liter

ANALYSIS

JAF RESULT (1)

1099+17

1125+17

111017 - .
Mean = 1111+10

REFERENCE

LABORATORY*

(1)
1030+130

09/01/02

WATER
Bq/liter

) Results reported as activity + 1 sigma.

" (2) Ratio = Reported/EML (See Section 8.3).
*) Sample provided by Environmental Measurements Lab., Dept. of Energy.
(A) Evaluation Results, Acceptable. :

78220

787420

- 82320
Mean = 797+11

8-24
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( TABLE 8-1 (Continiied)

INTERLAB ORATORY INTERCOMPARISON PROGRAM
Tritium AnalySIS of Water (Bq/hter)

- REFE@NCE '_

JAFENVID | | JAFRESULT

| NumBER. | MEDIUM f ANALYSIS | - " &3y, | PABORATORY*

03/01/02 . - 325+5- g 283.7434
, 31046 |
31327
' i Mean = 316+3 '
09/01/02 T T 249:10 | 2273256
EREE 241+10 . :
-239+10
Mean =243+6

1 Results reported as activity + 1 sigma.

) Ratio = Reported/EML (See Section §. 3).

3 Analysis performed by vendor laboratory: Framatome, ANP

(*) . Sample provided by Environmental Measurements Lab., Dept. of Energy.
(A) - Evaluation Results, Acceptable.

RIK



03/01/02

| JAFENVID | oo

TABLE 8-1 (Continued)
INTERLABORATORY INTERCOMPARISON PROGRAM

: Gross Beta Analy51s of All' (Bq/ﬁlter)

Bq/filter

ANALYsiS

1 21+0 003

1.18+0.03

1.21+0.03
Mean = 1.20+0.02

JAF RESULT (1) 1

.- REFERENCE - A
LABORATORY* :

(1)
»1.30:!:0.13

09/01/02

AIR
Bq/filter

¢)) Results reported as activity + 1 sigma.
(2) ' Ratio = Reported/EML (See Section 8.3).

™ Sample provided by Environmental Measurements Lab » Dept. of Energy.

A) Evaluation Results, Acceptable..

0.84+0.03
- 0.80+0.03
0.85+£0.03
Mean = 0.83+0.02

8-26

0.87+0.09
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